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TO 


THE RIGHT HONOURABLE LORD WESTERN. 

My Loud, 

In consideration of the great interest you have 
manifested in the success of my Invention, and the influence 
of your Lordship’s approbation in drawing public attention 
thereto, the following Essay, drawn up with a design of 
establishing the principles mathematically, is, as a small 
tribute of gratitude. 

Most respectfully inscribed by. 

My Lord, 

Your Lordship’s most obedient Servant, 
James Dredge. 
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PREFACE. 

The circumstances which led to the composition of the fol- 
lowing pages may be briefly stated, thus. Early in the 
spring of the present year (1841), John Macneill, Esq., an 
Engineer of high professional standing, proposed it to me 
by way of a problem : — 

To trace the principle which induced Mr. Dredge to 
adopt the tapering chain and the oblique suspending 
rods, and to prove mathematically, that the principle 
thus adopted is strictly in accordance with the 
maxims of accurate mechanics. 

To assist in arriving at a correct conclusion, the proposer 
laid before me several notices that had appeared on the 
subject in the Mechanics’ Magazine and other periodicals, 
and among these was a letter from Lord Western to Lord 
Viscount Melbourne, originally published in the Times 
newspaper, and afterwards in the Civil Engineer and Archi- 
tect’s Journal for June, 1840. This letter being drawn up 
in a strain so candid and liberal, setting forth in fervid and 
glowing language the confidence which the noble writer 
entertains of the correctness of Mr. Dredge’s system, and 
the advantages to lie derived from its general adoption, 
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induced me to believe that the principle, however it might 
have been discovered, was worthy of the most attentive 
consideration, and held out high claims on public patronage 
and support. 

My attention being thus directed to the subject, I of 
course made it an object to obtain a solution, and for this 
purpose I resorted to the well known properties of the 
lever, supposing it to be sustained in equilibrio by a power 
applied at different distances from the fulcrum, and acting 
in given directions. In my first attempts I was not suc- 
cessful; for it did not then occur to me that there was a 
general term with which the combined effects of all the 
forces, whatever might be their number, ought to be com- 
pared, and this circumstance alone prevented me from ob- 
taining a solution at the time when the problem was 
proposed. 

On a subsequent occasion my attention was again directed 
to the same object, and having in the interval been shown a 
drawing, which was intended to illustrate the effects of the 
new principle as compared with those of the old, I was led 
to the detection of the general term on which the solution 
depends, and in a few days after, the theory, as discussed 
in the following pages, was drawn up. 

The manuscript thus completed was laid before Mr. 
Weale, of the Architectural Library, High Holbom, who 
expressed a wish to purchase it forthwith, provided Mr. 
Dredge, who was then in London, would undertake to 
furnish a drawing and example illustrative of some bridge 
either erected or in the course of erection. 
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I accordingly waited on Mr. Dredge, who, in the most 
affable and condescending manner, accompanied me to 
the Publisher, and generously offered to supply what- 
ever might be required for elucidation of the system and 
its application, either in the shape of drawings, specifica- 
tions, or estimates; and, in accordance with this generous 
offer, the Contract, Specification of Materials used, and 
beautiful Isometric Drawing of the Bridge across the 
River Leven at Balloch Ferry, Dunbartonshire, which are 
appended to this Essay, have been supplied. 

If the theory as here investigated have the effect of 
establishing the correctness of the principles upon which 
Mr. Dredge proceeds, and tend in any measure to counter- 
act and remove the prejudices that have been entertained 
against its introduction by several of the most eminent 
and skilful Engineers, I shall consider my labours as not 
having been spent in vain. 

W. T. 
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THE MATHEMATICAL PRINCIPLES 


OF 


DREDGE’S SUSPENSION BRIDGE. 


A novel, and elegant principle has lately been adopted in the 
construction of Suspension Bridges, — a principle which promises 
to be of the greatest utility and importance, both as regards 
the quantity of material employed, and the stability and 
strength which it confers upon the structure. 

One of the distinguishing features of this very ingenious 
invention, which is due to Mr. Dredge, of Bath, consists in 
making the chains of sufficient magnitude and strength at the 
points of suspension, to support with safety the greatest per- 
manent and contingent load, to which, under the circumstances 
of locality, they are ever likely to be exposed ; and from thence, 
to taper or diminish them gradually to the middle of the bridge, 
where the strain becomes essentially evanescent. 

The gradual diminution of the chains, however, is not the 
only circumstance which characterizes this mode of construc- 
tion, and marks its superiority over the methods employed 
by other engineers. The suspending rods or bars that support 
the platform or road-way, instead of being hung vertically or 
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at right angles to the plane of the horizon, are inclined to it 
in angles which vary in magnitude from the abutments to the 
middle of the bridge, where the obliquity, as well as the stress 
upon the chains, attains its minimum value. 

The principle developed by this obliquity of the suspending 
rods is singularly beautiful; but much judicious management 
is necessary on the part of the engineer, to fix upon that degree 
of obliquity which shall produce the greatest effect. Each bar 
is considered to perform its part in supporting the load, in pro- 
portion to its distance from the abutment, drawn into the sine 
of the angle of its direction, so that the entire series of sus- 
pending bars, transmits the same tension to the points of sup- 
port as would be transmitted by a single bar reaching from 
thence to the middle of the bridge. 

If this individual bar be considered as a straight inflexible 
line, the principles of calculation are identical with those of a 
lever when sustained in equilibrio by a single force applied 
at the remote extremity, and acting in the direction of the 
sustaining bar. But when the bar is curved or polygonal, as 
it necessarily must be in the case of a chain employed in the 
actual construction of a bridge, the process becomes a little 
more complicated, since it requires all the composant forces to 
be referred to the several portions of the chain as resultants; 
we mean such portions of it as are comprehended between any 
two contiguous bars. In every other respect, the principles 
which regulate the calculations are the same; and for this 
reason, it will be sufficient to establish the theory in reference 
to the straight line only, since the reader who is familiar with 
the Composition and Resolution of Forces, will find no difficulty 
in extending the process to a curve, and he who is not, will 
derive but little benefit from a perusal of the subject which is 
now to be laid before him. 

Nothing can be more simple than the doctrine of the lever. 
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when sustained in equilibrio by a single force applied at a 
given point, and acting in a given direction : this is explained 
in every treatise on the principles of mechanical science, and is 
consequently within the reach of every individual connected 
with that or kindred pursuits : but a more important case of 
the problem remains to be considered, viz., that in which the 
equilibrium is maintained by a system of forces applied at dif- 
ferent points in the length of the lever, and acting in different 
directions with respect to the horizon. This is the case that 
becomes assimilated to a suspension bridge, when the chains 
and suspending rods are simultaneously called into action in 
such a manner, that their joint effects shall be competent to 
maintain the system in a state of balanced rest. 

In the case of a single force applied at the remote extremity 
of the lever, and having its direction inclined to the horizon in 
a given angle, while the load is applied at the middle of the 
length, and acting in the direction of gravity. Let AF (fig. 1) 


Fig. 1. 



be a lever, having one extremity resting on the fulcrum at F, 
and conceive it to be sustained in equilibrio by a power or 
force p applied at A the other extremity, and acting in the di- 
rection A P. 

Conceive the lever, thus circumstanced, to be a heavy and 
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perfectly inflexible bar, of uniform figure and density in all its 
parts, and suppose the whole of its weight to be accumulated 
in G the centre of gravity ; it is then reduced to the case of a 
straight inflexible lever void of weight, and having a load of 
given magnitude applied at its middle point. 

From the fulcrum F draw the straight line F D perpendicular 
to A P, the direction of the sustaining force ; then, by the prin- 
ciples of plane trigonometry, we have the following propor- 
tion, viz., 

rad. : sin. < F A D : : F A : F D. 

Or, by reducing the analogy and making radius = 1, it is 
FD = FA. sin. < F A D. 

Now, F D is the perpendicular distance between the fulcrum 
and the direction in which the force acts ; consequently, by the 
property' of the lever, 

The power acting in the direction A P, u> to the weight 
acting in the direction of gravity, as the distance F G is 
to the distance F D. That is, the power and the weight 
are reciprocally as the distances F G and F D. 

Let p= the magnitude of the force which is applied at A, and 
acting in the direction A P, 

rf=AF, the whole length of the lever, or the distance from 

n 

the fulcrum of the point at which the force acts, 

<f> = F A P, the angle of direction, or that contained be- 

n 

tween the plane of the horizon and A P the direction 
of the force, 

w= the ■weight of the lever or platform, supposed to be 
concentrated at G the middle of its length, 

J = |(/=FG, the distance between the fulcrum and the 

n 

point where the weight acts. 

Then, by the property of the lever just enunciated, the state of 
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equilibrium in terms of our notation is expressed by the fol- 
lowing analogy, viz., 

p : w : : 8 : d sin. <p . 

n n 

Therefore, by multiplying extremes and means, the equation of 
condition is 

p d sin. <£ = 8 to. (A) 

n n 


And by division, the value of the suspending power becomes 


p = — . w cosec. c p. 

d n 

n 


(B) 


Now, by tbe principles of mechanics, the effect must obviously 
be the same at whatever point in the line A P the force may be 
applied ; so that, if A P be a cord or chain supporting the 
weight w by its tension, the measure of that tension is the 
same at every point, provided that its inclination in respect of 
the horizon is constantly the same. And if P be a point ver- 
tically situated with respect to the fulcrum F, let the cord or 
chain A P be suspended at P, in such a manner as to be kept 
perfectly tight by the strain which is excited in maintaining the 
equilibrium ; then the value of the strain upon the point of 
suspension at P is expressed by equation (B). 

Reverting to the equation of condition, and substituting 

for 8, the expression for the state of equilibrium becomes 

n 

p sin. <j> = ^u>, (C) 

* 

or, by division, we obtain for the equilibrating power, 

p = }w cosec. <j > . (D) 

n 

This expression for the measure of the power which main- 
tains the system in a state of rest is exceedingly simple ; but 
being limited to the case where the weight acts at the middle of 
the lever, and the sustaining power at the remote extremity, it 
will be more advantageous in our subsequent inquiries to retain 
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the general value, as expressed above, in terms of the respective 
distances d and 8 ; because, in as far as the lever is concerned, 

H 

the symbol 8 may partake of all values less than d, the entire 

« 

length of the bar on which the forces act. 

If the power p, instead of acting in the direction A P oblique 
to the horizon, should act in the direction A H perpendicular 
to it, then < F A II =<f>= 90°, and cosec. <j> = 1 ; in which case 

n n 

we have 

p = \w. (E) 

This is manifest ; for one half the weight is sustained by the 
fulcrum, and the other half by the power applied at A. 

In what precedes, we have established the equation of con- 
dition by reference to the principles of the lever only ; but the 
same thing can readily be accomplished by the Resolution of 
Forces, and by the same means we at once obtain the mag- 
nitude of the oblique strain upon the fulcrum or abutment, and 
also the horizontal thrust. Through the point G (fig. 1) draw 
the straight line G cl at right angles to A F, and meeting A P 
the direction of the power in d. Draw d F and D G, and from 
the point d on the vertical line d G set off d f at pleasure, to 
denote the magnitude of the weight w acting in the direction of 
gravity. Upon df complete the parallelogram dfgh, and fg 
or dh will represent the magnitude of the force in the direc- 
tion AP, while the diagonal dg denotes the oblique pressure 
on the fulcrum, or the magnitude of the force in the direc- 
tion d F. 

Since the angles A D F and AG d are right angles by con- 
struction, the quadrilateral figure FD«!G can be inscribed 
in a circle, and because the angles F D G and F d G are sub- 
tended by the same chord F G, they are equal between them- 
selves ; the angles D F G and d fg are also equal, each of them 
being equal to the complement of the given angle P A F. Con- 
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sequently, the triangles FDG and fdg are similar, and their 
homologous or corresponding sides proportional ; so that 
FD :fd: : FG : fg. 

Now F D, as we have already seen, is equal to F A . sin. 
< FAD = rf sin. <f), and f d — m, F G and f g being respec- 

n n 

tively represented by the symbols 8 and p ; hence we get 
d sin. <j> : to : : 8 : p, 

n n 

from which, by equating the products of the extremes and 
means, we obtain 

p d sin. <j> = 8 to . (the same as equation A). 

n n 

In the plane triangle dfg we have given the two sides df 
and fg, with the contained angle dfg, to find the third side 
d g ; and for this purpose, a well known theorem in plane 
trigonometry gives 

rfjr = |tc 2 + p 2 — 2 i op sin. <j> j- s' (F) 

But, according to equation (B), the value of p in terms of 

g 

d, 8, w and <p is — . vj cosec. <f > ; and consequently, its square is 

n n & n 

n 

. w' 2 cosec. 2 cf> ; therefore, by substituting these values for p 

d 2 " 

n 

' and p* within the brackets, we get 

d a = w a / ! + vo cosec. 2 <f> — ^ cosec. <j> sin. <f> . 

y / \/ d ! n d n n 

n n 


By the principles of trigonometry, the cosecant of any arc or 
angle to radius unity, is the same as the reciprocal of the sine 
to the same radius; hence we have cosec. (j> sin. <f> = 1, so that 

n n 


the expression for the oblique thrust becomes 


=z — . } 'd 2 — 2 rf 8 + 8 2 cosec. 2 d> . 

d - V » 


(G) 
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Where the symbol r denotes the resultant of the weight or load 
w and the oblique force p, and corresponds in magnitude and 
direction to the oblique thrust on the fulcrum at F. 

There is still another quantity remaining to be determined, 
the magnitude of which may sometimes be required in a case 
of actual construction ; we mean the horizontal thrust upon the 
abutment, occasioned by the joint effects of the weight and the 
oblique power, when exerting themselves with full intensity in 
their respective directions. 

Let dg (fig. 1), which represents the oblique thrust upon the 
abutment, be resolved into the two forces d e and g e, the one 
of them being parallel to the horizon, and the other perpen- 
dicular to it; then it is obvious that in so far as the thrust 
upon the abutment is concerned, the effect of the vertical force 
is wholly lost, that of the horizontal force only being employed 
in producing the strain. 

Since, by construction, the straight line de is parallel to A F, 
the angle A de is equal to the angle P A F = <f> , and we have 

n 

already seen, equation (B), that f g or its equal d A is expressed 

g 

by — . w cosec. <f> ; therefore by the principles of plane trigo- 

U n 

n 

nometry we get 

rad. : — . to cosec. <f> : : cos. <j> : de. 

d MB 

n 

Therefore, if A be put to denote the horizontal thrust upon 
the abutment, the reduction of the above proportion wall give 

h= — .w cosec. i p cos. (f > . 

d n n 

n 

But, according to the calculus of sines, the product of the 
cosine and cosecant of any arc or angle is equal to the co- 
tangent ; hence we have cosec. <f> cos. (f> = cot. <j > , from which, 

n n » 

by substitution, we get 
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h = — . 10 cot. <f> . (H) 

d n 

n 

It therefore appears that the equations (B), (G), and (H), 
exhibit the several particulars required in and arising from the 
equilibration of a lever; and in order that these particulars 
may be clearly understood, we shall now proceed to show in 
what manner the equations are to be reduced, by applying 
them to the resolution of a numerical example. 

Example. — Suppose the length of a lever to be 56 feet, 
each foot in length being equal to a weight of 4056 lbs. avoir- 
dupoise ; now, if one extremity of this lever rests upon a ful- 
crum, while it is sustained in equilibrio by a force applied at 
the other extremity, and acting in a direction which makes an 
angle of 32 degrees with the horizon; what is the magnitude of 
the sustaining force, and what are the thrusts excited upon the 
fulcrum, both in reference to the oblique and horizontal di- 
rection ? 

The first demand of this question is fulfilled by equation (B), 
the second by (G), and the third by (H) ; in all of which, the 
value of 8 is 28 feet, being equal to one half the length of the 
lever. And since the system is placed under the same con- 
ditions as it would be, if a load equivalent to the weight of the 
lever were applied at its centre of gravity, the lever itself being 
then considered as without weight, it follows that 
w = 56 x 40-56 = 2271-36 tbs. 

Since the angle of direction of the suspending power is 32 
degrees, its natural cosecant is 1-88708, and the numerical 
expression for the magnitude of the power by which the equi- 
librium is maintained is 

28 x 2271-36 x 1-88708 01 1<1Wl 

p = = 2143-12 tbs. 

* 56 

The logarithmic process for the reduction of this expression is 
as follows, viz.. 
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i = 28 feet . 
w = 2271-36 tbs. 
<j> = 32 degrees 

n 

d — 56 feet . 


. . log. 1-4471580 
. . log. 3"3562859 
log. cosec. 0-2757903 


y add. 


ar. co. log. 8'2518120 


Therefore the value of p, the equilibrating power, 

is 2143"121bs log. 3 3310462 sum. 

Hence it appears, that a power of 2143-12 lbs., acting at the 
remote extremity of the lever, and haring its direction inclined 
to the horizon in an angle of 32 degrees, will balance a load of 
227l'36 lbs. applied at the middle of the length, and acting in 
the direction of gravity, the lever itself having no weight. 

The data remaining as above, the numerical expression for 
the value of the oblique thrust on the abutment is 

r _ 22TP36 r 56 2_2 x 56 x 28 + 28 2 X 1 -88708 s 1 ^ 

56 l i 


By a slight examination of the quantities within the brackets, 
it will readily appear that the second or negative term is pre- 
cisely equal to that which precedes it ; consequently, they 
destroy one another, and the expression reduces to the fol- 
lowing, viz., 


p 


2271-36x28x 1-88708 

— = 2143-121BS. 

56 


From this we infer that when the load is applied at the 
middle of the lever, and the balancing power at the remote 
extremity, the magnitude of the oblique thrust on the fulcrum 
is precisely the same as the magnitude of the sustaining power. 
This is also manifest from the figure ; for the triangle gdh or 
dgf is isosceles. 

Finally, the data still remaining, the numerical expression 
for the magnitude of the horizontal thrust on the fulcrum 
becomes 

h = 28X2271^6 x 1- 69 03 34 5 = 1817 . 47 fcs 
5(» 
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Where 1 '6003345 is the natural cotangent of 32 degrees; hence 
the following logarithmic process. 


_= — log. 9-6989700 

d 56 

n 

w = 2271-36 log. 3-3562859 

<j> = 32° log. cot. 0-2042108 

» 

Therefore the value of li, the horizontal thrust, is 

1817-47 flss log. 3-2594667 sum. 


The preceding investigation has reference only to the weight 
of the lever or platform, which is constantly the same; but 
in the case of a bridge, this constancy of weight cannot obtain 
by reason of the transit loads to which it is exposed ; and as 
the loads of transit are continually varying their distances 
from the fulcrum, and thereby producing different effects at 
every instant, it becomes necessary, in order to render our 
investigation complete, to show in what manner these effects 
are to be estimated, and incorporated with the effect produced 
by the weight of the platform. 

Let w (fig. 1“), denote the weight equivalent to that of the 



platform, applied at G the centre of gravity or middle point 
of the lever, and let w' be any other load applied at the 
point H. 
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Then it is manifest, from the principles of the lever, that the 
two weights w and w will, according to their situations, per- 
form the same office in equipoising the system, as would be 
performed by a single weight equivalent to their sum applied 
at E their common centre of gravity, and acting in a direction 
perpendicular to the horizon. Divide the distance G H into 
two parts G E and H E, which are to one another reciprocally 
as the weights applied at G and H ; then is E the position of 
the load, which is equivalent to w + tv . Through the point E, 
and perpendicular to F A, draw the straight line E K, meeting 
A P in K ; and let F D be perpendicular to A P. Draw D E 
and F K, and upon K E set off K f, equal to the compound 
load w + tv, and complete the parallelogram K f g h ; then 
will f g or K h denote the force in direction A P, and K (j 
the oblique pressure on the fulcrum at F, arising from the 
conjoint action of the constant weight w and the extraneous 
weight w'. Through the point K draw K e at right angles 
to h g, and K e will denote the horizontal thrust upon the 
fulcrum, produced by the conjoint action of the two forces 
already specified ; and if the load tv should move forward 
or backward to any other point of the lever, the same mode 
of construction will still apply, so that the principle is general, 
whether the load be constant or variable. 

If the symbol 8 denote the distance F E between the ful- 
crum F and the common centre of gravity of the two weights 
to and w, the other quantities remaining as before, then the 
equation of condition for the constant and variable load be- 
comes 

p d sin. <f> = 8 (w + tv 1 ), (H°) 

n n 

and the absolute value of the force in direction A P is 

p = —.(«’ -f to') cosec. <j> . - (H 4 ) 

d n 

n 

In the next place, instead of the lever being sustained in 
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equilibrio by a single power p, applied at A and acting in 
the direction A P (fig. 2), let us suppose that the equilibrium is 

Fig. 2. 



produced by the joint effects of two forces b and a, the one 

0 0 

being applied at A the extremity of the lever, and acting in the 
direction A P, while the other is applied at some intermediate 
point of the lever, as C, and acting in the direction C B, the 
angles of inclination P A F and B C F being respectively de- 
noted by the symbols <j> and <f>, while the distances A F and 

n 0 

C F are indicated by d and d, the symbol 8 being the same as 
» 0 

in the preceding case ; namely, the distance between the ful- 
crum and the point where the weight acts ; that is, the distance 
GF. 

Let the point C, at which the subsidiary force a is applied, 

0 

lie between the points A and G ; that is, between the middle of 
the lever and its extreme point at A; then, since the mag- 
nitude of the weight w and its distance from the fulcrum 
are the same as before, its effect upon the lever will manifestly 
be the same also, and consequently the joint effects of the two 

forces b and a, which produce the equilibrium in this case, will 
0 0 
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be equivalent to the effect of the single force p, by which it was 
previously produced. 

But by the la-ws of mechanics the effect of any force which 
acts upon a lever at a given distance from the fulcrum, and in a 
given direction, — 

Is expressed by the magnitude of the given force, drawn 
into the distance between the fulcrum and the point 
at which it acts, and again into the sine of the angle 
of its direction. 

We have already seen, equation (A), that the effect of a 
single force which balances the weight of the lever is expressed 
by p d sin. <f > ; this, therefore, is the quantity to which the 

n n 

effects of the forces b and a, now balancing the weight, must be 
0 o 

equal, and with which they must jointly be compared. 

Now, by the property of the lever as above enunciated, 

the effect of the force b applied at A, and acting in the direction 
o 

A P, is b d sin. </>, the distance A F and angle P A F being the 

On n 

same as before. And in like manner the effect of the force a 

0 

applied at the point C, and acting in the direction C B, 
is a d sin. <f> ; consequently, by taking the sum of these effects, 

oo o 

the equation of condition or equilibrium in the case of two 
sustaining forces becomes 

a d sin. <j> + 4 d sin. <f> =p d sin. <p. 

00 OOn n n n 

But by equation (A) we have p d sin. <f> = 8 w ; consequently, 

n n 

by substitution, we obtain 

a d sin. <p + b d sin. <j> = 3 to. (I) 

oo OOn it 

The composition of this equation is very simple ; for from the 
fulcrum F draw the straight lines F D and F I respectively per- 
pendicular to A P and C B, the direction in which the forces 
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act. Then, since A F — d and C F = d, while the angles 

n 0 

P A F and B C F are respectively denoted by the symbols 

<t> and <j>, it follows from the principles of plane trigonometry, 
» 0 

that 


F D = d sin. <p , F I = d sin. <f> . 

n n 0 0 

And multiplying these distances by the magnitudes of the re- 
spective powers, the products will indicate the mechanical effects, 
and the sum of those effects must be equal to the magnitude of 
the weight w drawn into the distance F G ; and this equality 
constitutes the equation of condition or equilibrium given above. 

If we transpose the first term of equation (I), the effect of 
the force b becomes 

b d sin. <f> = 8 w — ad sin. (f> , 

On n 0 0 0 


and by division we obtain 


b = 
« 


8 w — ad sin. $ , 

bo 0 

d sin. cj> 

n n 


But, according to the calculus of sines, the sine and cosecant 
of any arc or angle to radius unity are reciprocally equal ; con- 
sequently, a more elegant expression for the magnitude of b is 

0 

that which follows, viz., 

(8 w — a d sin. <f> N cosec. 

b = h »_£ °J (K) 

0 d 

n 

This supposes the magnitude of the force a , as well as all the 

other quantities composing the equation except b, to be known ; 

0 

but if b be the given force, the equation expressing the value of 
0 

a becomes 



0 


B 
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If the equations (B) and (K) be compared with each other, 
it will readily appear that the former exceeds the latter by the 
a d sin. cf> 

quantity ®_? 2 x cosec. <f > ; for it is obvious that 

d n 


ft to— a rfsin. A cosec. <p a rfsin. tj> cosec. 

__ JL ® „ ..... 1 V 00 0 J n 0 0 0 » 

p — e>=— . w cosec. 9 

o <* n d d 


We therefore infer, that in the case of a single subsidiary 

force a, as in fig. 2, the tension upon the cord or chain A P is 
o 

less than the tension in fig. 1, by the quantity 

a d sin. <f> cosec. <p 
0 0 0 » 
d 


so that the diameter or section of the cord or chain may be 

diminished in the same proportion, the force in the direction 

C B diminishing the strain to that extent. 

If the force a , which is applied at the point C, have its 
0 

direction perpendicular to the length of the lever A F ; then 

sin. $ = 1, and the effect in that case is simply a d instead of 
0 0 0 

a d sin. , and the corresponding value of b is therefore 
ooo o 

/8 to — a d \ cosec. <j> 

6=b ILL' _L (M) 

o d 

n 

If the equations (B) and (M) be now compared with each 
other, it will be seen that the former exceeds the latter by the 
a d cosec. <f> 

quantity 0 0 ? ; for, by subtraction, it is 



. u> cosec. <j) — 


(8 w — a d A cosec. <p 

\ 0 0/ n 


n 


n 


a d cosec. <j> 

0 0 n 

d 

n 


Now, when the angle of inclination <j> is of any magnitude 

0 
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whatever less than 90 degrees or a right angle, sin. <f> is less 

0 

than unity, and, consequently, this last remainder is greater 

a d cosec. <f> 

than the former by the quantity — - — ^ — ^1 — sin. <p ) ; for 

» 

by subtraction we get 

a d cosec. <f> ad sin. tj> cosec. tf> ad cosec. <f> 

JL2 2 _ » » o ? _ JL2 — sin. <b V 

d d ~ i V 

n n rt 

From this we infer that when the direction of the force a is 

perpendicular to the lever, the magnitude of the force b in 

o 

direction A P necessary to maintain the equilibrium, is less 

than when the direction of the force a is oblique. This in- 

o 

ference, at first sight, would seem to be at variance with the 
principles insisted on by Mr. Dredge ; and it manifestly is so, if 
we conceive the vertical and oblique forces to be applied at the 
same point of the lever ; but if we suppose them to be referred 
to the same point of the cord or chain A P, the case will be 
very different ; for then the quantity indicated by the symbol 

d diminishes, and the quantity of diminution is proportional to 

« 

the cosine of the inclination or obliquity. For, draw the per- 
pendicular E H, then C F is the length of the lever in the case 
of the oblique force in direction C E, and H F its length for 
the vertical force in direction H E ; but .C H = C F — H F, and 

C H = C E cos. cf> ; for, by the principles of plane trigono- 

e 

metry, it is 

rad. : C E : : cos. <j> : C H = C E cos. <f> . 

o o 

In this equation, however, the quantity C E is still unknown, 
but it may be determined in the following manner : 
AC=AF— CF=rf-rf, 

« O 
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and by the property of the plane triangle, as demonstrated in 
the 32nd proposition of the first book of Euclid’s Elements of 
Geometry, the angle E C F is equal to the sum of the angles 
E A C and A E C ; therefore by transposition it is 
A E C = <f> — <p , 

0 n 

and by trigonometry we have 

sin. ( <f> — tf>\ : d — d : : sin. <f> : C E, 

^ 0 n s n 0 « 


and by reducing the analogy it becomes 

/d — d A sin . <f> 
V n oJ n 


C E = 


(N) 


sin. (<p — <f> \ 
n o „/ 

Let this value of C E be substituted instead of it in the 

above value of C H, and we obtain 

( d — d~\ sin. i p cos. <f> 

« o * n 0 


C H = 


(O) 


sin. Qf> — <f> y 

By a well known theorem in the calculus of sines, we have 
sin. — <f> A = sin. <f> cos. <p — cos. <j> sin. <f> ; 

^ 0 nS On On 


therefore, by substitution, we get 


C H = -v 


(d — d \ sin. <ji cos. <j> 

^ n O-' n 0 


sin. <p cos. ^ — cos. <f> sin. (p 

On On 


and by expunging the factor sin. cf> cos. <£ from both terms of 

n 0 

the fraction, it finally becomes 


d-d 


C H = 


tan. <j> cot. <j> — 1 

0 n 


(P) 


If from C F the leverage for the oblique force in direction 
C B, we subtract the value of C II, as found above, the re- 
mainder H F will be the leverage for the vertical force in 
direction H E. Thus we have 
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d tan. <j> cot. <j> — d 

jj ji _ 0 o *> n ' 

tan. <f> cot. <f> — 1 

0 n 


(Q) 


When the value of the distance II F, as found above, is less. 


equal to, or greater than F I = d sin. <f>, the effect of the ver- 

0 0 

tical force will be less, equal to, or greater than that of the 
oblique force; by this we mean, that the magnitude of the 
force being the same in both cases, its effect in the vertical 
direction will be less, equal to, or greater than its effect in the 
oblique direction, according as H F is less, equal to, or greater 
than F I. 


Since E is a fixed point through which the directions of both 
the vertical and oblique forces must pass, it follows that while 
the distance F H is constant, the distance F C may partake of 
all magnitudes between F A and F H, while the angle E C F 
may librate between the angles F II E and F A P ; that is, it 
may vary from a right angle to <j>, which is its minimum limit. 

n 

From this view of the subject it is obvious that the per- 
pendicular F I depends upon the magnitude of the angle E C F ; 
and because the point C may move either towards A or H, 
while the straight line C B passes constantly through E, it 
follows, that the inclination admits of such a magnitude as to 
give the force in the direction C B a maximum effect ; that is, 
when d sin. <f> is a maximum or the greatest possible. 

0 I) 

The method of determining the angle which gives to the 
oblique force its maximum effect is very simple ; but if such a 
principle were adopted in the construction of suspension bridges, 
the results in many instances would differ very widely from the 
practice of the inventor, and especially as applied to the sus- 
pending rods in the Victoria Bridge across the Avon at Bath. 

From drawings which we have seen of that structure, it 
would appear that the angles of direction diminish according to 
some law, as we recede from the abutments towards the centre 
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of the bridge ; but in making the obliquity such as to give the 
force in any direction its maximum effect, the angles con- 
tinually increase instead of decreasing, as will become manifest 
from the following constructions. 

Let A F (fig. 3) be a lever resting on the fulcrum at F, and 
Fig. 3. 


t* 



sustained in equilibrio by a cord or chain applied at A, and 
fastened to a hook or some other immoveable object at P. 

Let E be any point in the length of the cord, at which a 
subsidiary force is to be applied in order to lessen the strain 
upon A E, the lower portion thereof. The point C is required, 
so that C E being joined, a given force acting in the direction 
C E may produce a maximum effect. 

Draw the straight fine F E to connect the fulcrum with the 
given point, and through the point E, draw E C at right angles 
to F E, and meeting the lever A F in C ; then is C E the 
direction of the force required. Upon F E, as a diameter, 
describe the circle F H E, intersecting the lever in the point H, 
and draw E H ; then is E H perpendicular to the lever in H, 
so that H E would be the direction of the vertical force passing 
through E the given point. 

If the point C be supposed to move towards A in such a 
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manner that CE may become KE; then it is manifest that 
K E produced will intersect the circumference of the circle 
again in I ; draw F I, and F I will be perpendicular to KE, 
the direction of the given force ; this is obvious, for the angle 
in a semicircle is a right angle. Now F I is manifestly less 
than F E, for F E is the diameter of the circle F H E, and by 
the property of the circle, the diameter is the greatest chord 
that can be inscribed in it. When the point K coincides with 
A, the point I coincides with D, in which case FD = d sin. <f>. 

n n 

Again, suppose the point C to move towards H until it 
arrives at the point L ; then L E being drawn will necessarily 
intersect the circumference of the circle in the point m. Draw 
F m, which, by the property of the circle, will be perpendicular 
to L E, the direction of the given force supposed to be applied 
at L. Now, since F E is the diameter of the circle F H E, 
and F m any chord in it not passing through the centre, F E is 
greater than F m ; but it has also been shown to be greater 
than F I ; and since the effect of the force in the directions 
K E, C E, and L E, is represented by the perpendiculars F I, 
F E, and F m, it follows, that the effect in the direction C E is 
a maximum ; hence the truth of the construction is manifest. 
When the point L coincides with II, the straight line L E 
coincides with H E, and II E becomes the direction of the 
vertical force, the effect of which is represented by F II. 

Since H and D are the points in which the circle is inter- 
sected by the lever A F, and the cord or chain A P, it follows, 
that the effect of the given force may be represented by all the 
chords that can be drawn in the circle between the points D 
and H, F D being the minimum value when the point C moves 
towards A, and F II the minimum value when it moves in the 
opposite direction. And all these values will manifestly be 
greater than F II ; for from the centre F with the distance 
F H, describe the arc II n intersecting the circumference of the 
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circle in n ; then it is evident that all the chords originating at 
F, and meeting the circumference between the points n and H, 
must be greater than F n or F H. Thus far, therefore, there is 
a manifest advantage in causing the force to act in the oblique 
direction. 

The preceding construction determines the point in the lever 
at which the oblique force must be applied to produce a maxi- 
mum effect for all points in the cord or chain between A and 
D ; but it does not apply to points on the opposite side of D 
towards P, for in that case the direction of the force would 
meet the lever on the 'opposite side of A, which is manifestly 
contrary to the conditions of the problem as applied to the 
construction of bridges ; for all the suspending bars on one side 
are supposed to meet the platform between the abutment and 
the middle of the bridge. The fact is, the direction which 
gives the maximum value is the direction of the cord itself, the 
force being applied at the point A ; this will be obvious from 
the subjoined construction. 

Let A F (fig. 4) be the lever resting upon the fulcrum at F, 


Fig. 4. 



and A P the direction of the force, which, acting singly at A, 
maintains the equilibrium. Let C be the point at which the 
subsidiary force is applied, and C E the direction in which it 
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acts ; then, it is proposed, to show, that the greatest effect will be 
produced by the given power when it acts in the direction A E 
coincident with the cord or chain A P. 

Draw the straight line F E, connecting the fulcrum with 
that point in the cord through which the direction of the 
force passes, and upon F E as a diameter describe the circle 
F H D E, intersecting the lever A F in the points F and H ; 
the cord A P in the points D and E, and C E the direction of 
the force in the point I. Draw FI, F D, and E H, these will 
respectively be perpendicular to the lines C E, A P, and A F. 
Now, it is obvious, that if the point C moves along the lever 
A F, either towards A or II , the straight line C E will intersect 
the circle in points towards D or H accordingly, and the per- 
pendicular F I will increase or diminish according as the inter- 
sections fall towards D or II. 

When the point C coincides with A the extremity of the 
lever, the straight line C E will coincide with A E, the direction 
of the cord, and the perpendicular F D will then attain its 
maximum value; hence the truth of the proposition is ma- 
nifest. 

Again, when the point C coincides with the point II, the 
straight line C E will coincide with the perpendicular- H E ; 
and in that case the value of F H is a minimum ; from which 
we infer that in all cases where the direction of the subsidiary 
force intersects the cord between the points D and P, the 
effect is the least possible when the force is exerted in a 
vertical direction. 

In both the preceding constructions the position of the point 
E has been so assumed as to give the force, when acting in 
an oblique direction, a greater effect than when it acts in a 
vertical direction ; and lest the inattentive reader should 
imagine that this is universally the case, we shall, in what 
immediately follows, endeavour to show that the effect of the 


Digitized by Google 



26 


MATHEMATICAL PRINCIPLES OF 


force acting vertically, may also be either equal to or greater 
than the effect of the same force acting obliquely, when the 
directions in both cases pass through the same point of the 
cord. 

Let A F (fig. 5) be the lever, similarly situated as in all 


- Fig. 5. 



the preceding cases, A P being the direction of the single 
equilibrating power. Take any point E in A P, and let the 
point E thus assumed be that through which the direction 
of the subsidiary force has to pass. 

Draw F E, and upon F E as a diameter describe the circle 
F H E D, intersecting the lever in F and FI, and the cord 
or chain A P in E and D. Let C be any point in the lever at 
which the subsidiary force is applied, and through the point E 
draw the straight line C E, meeting the circumference of the 
circle in I ; then is C E the direction of the force, and F I per- 
pendicular to C I, the representative of its effect. About the 
fulcrum F as a centre, with the distance F H describe the arc 
II m intersecting the circumference of the circle in m, and draw 
the straight lines F m and mEL; then is L E the direction of 
the oblique force acting at the point L, and the perpendicular 
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F m is the representative of its effect. But F m is equal to 
F H by the construction, and F H denotes the effect of the 
vertical force applied at H, and having its direction passing 
through E, the given point ; therefore, in this case, the effects 
of the vertical and oblique forces are the same. 

Now, it is manifest from the figure that the chord F m is 
greater than any other chords that can be drawn from the 
fulcrum F to terminate in the arc m D ; therefore F ni is greater 
than F I ; but F I is the representative of the effect produced 
by the oblique force acting at C in the direction C E, and F m, 
as we have just shown, denotes the effect of the vertical force 
acting at H in the direction H E ; so that the effect of the 
oblique force may be either greater, equal to, or less than that 
of a vertical force of the same magnitude, supposing the direc- 
tions in which they act to pass through the same point. 

Having thus demonstrated the conditions that must be satis- 
fied in order to produce a maximum effect, and having shown 
that the value of the oblique force may be either equal to, 
greater, or less than that of the vertical force whose direction 
passes through the same point of the cord, it now remains for 
us to show in what manner the several equations which we 
have investigated are to be reduced. 

Example. — Let the length of the lever, its weight, and the 
value of the angle <f> remain, as in the example under equation 

n 

(H), and suppose a subsidiary force a to be applied at C at the 

0 

distance of 26*5 feet from A the remote extremity of the lever, 

and having its direction passing through E at a distance of 44 

feet from the point A (see fig. 2 preceding). It is required to 

determine the value of the force b, or the tension upon the 

0 

lower portion of the cord A E, on the supposition that the 

required force acting in direction AE, produces the same 

effect in maintaining the equilibrium, as the force a acting in 

0 

direction C E. 
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The first step to be performed in the resolution of this 

example is to determine the angle F C E = <f > ; and for this 

0 

purpose we have given the length of the lever F A = 56 feet, 
and the angle F A P = 32 degrees ; therefore, by the rules of 
plane trigonometry, we have 

A P = 56 sec. 32°, and F P = 56 tan. 32°. 

These lines, however, are not necessary in the calculation ; 
because, from the right-angled triangle A II E, the quantities 
A H and H E can be found directly from the data, without 
having recourse to similar triangles : thus we get 

A H — 44 cos. 32°, and H E = 44 sin. 32° ; 


the absolute numerical values being 44 x '8480481 =37'3141 164, 
and 44 x '5299193 = 23-3164492 feet respectively. Therefore, 
by subtraction, it is CH = 37'3141164 — 26'5 = 10'8141164 
feet; consequently, by trigonometry, we have 


H E 
C H 


23-3164492 

10-8141164 


= 2-1561122 = tan. 


( p = tan. 


65° T 5". 


Having thus determined the angle of direction for the sub- 
sidiary force a, the equations by which the actual values of 
o 

a and b are to be found are the following, viz., 

0 0 

a d sin. <j> = b d sin. <f>, 

0 0 0 On n 

and a d sin. <j> + b d sin. <j> = p d sin. <f> = 8 w, 

0 0 00n n n n 

or, by substituting in this last equation the effect of the force 

a in the first, we get 
o 

2 b d sin. <f> = 8 to. 

On n 

Therefore, by restoring the numerical values of the several 

given quantities, the corresponding value of b becomes 

o 

b = 28 x 2271-36 t _ _5 67-84^ _ 1071 . 56fts 

o 2 x 56 X -5299193 '5299193 

Here, then, we have a strain of 107 1'56 lbs. upon the lower 
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part of the cord; but by the example under equation (H), 
we found the strain throughout the cord with only one equi- 
librating force to be j»= 2143-12 tbs., and this corresponds to 
the tension on the upper part in the present instance ; hence it 

appears that by the application of the oblique force a, the 

o 

lower part of the cord is relieved of a strain equal to 2143-12 — 

1071 '56 = 1071 '56 tbs., being just half the original tension; and, 

consequently, the strength of the cord may be diminished in 

the same proportion. To find the magnitude of the force a 

0 

which acts in the direction C E, we must have recourse to the 
equation 

a d sin. <j> = b d sin. <£. 

0 0 0 On n 


Now d, the distance between the fulcrum and the point 
0 

in the lever where the force a acts, is d= A F— A C = C F=56 

0 0 

— 26'5 = 29'5 feet; therefore, by substituting the several nume- 
rical values in the above equation, the value of a becomes 

0 


1071-56 X 56 x -5299193 
29'5 x -9071767 


1 188-23 fts. nearly. 


Suppose, now, that the magnitude of the force a and the 

0 

angle of its direction are actually given by the question, instead 

of being determined by calculation as above, then the value 

of the force b will be found as follows from equation (K), where 
0 

we have 


h __ (28 x 2271-36 - 1188-23 x 29-5 x -9071767) x 1-8870799 

0 ' ‘ ‘ 56 


1071-56 lbs. 


If the direction of the force a forms with the lever an angle of 

0 

90°, then by equation (M) the value of b becomes 

0 

_ (28 X 2271-36 - 1188-23 x 18-6858836) x 1-8870799 _ ,-,Q V n ?t4 . 

„ 56 '' 
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The difference between the two values of b found above is 

o 

1394’92 — 1071'56 = 323 - 36fbs., from which the advantage of 

using the force a in the oblique direction becomes manifest, 
o 

In the preceding process we have taken the value of d 

• 

= 18 - 6858836 feet, being equal to the difference between the 
whole length of the lever FA and AH; that is, FH=56 
— 37'3141164 = 18*6858836 ; but the same thing may be de- 
termined directly from the data by equation (Q), on the suppo- 
sition that the angle of direction when the force a acts obliquely 

0 

is known ; that is, the value of the force b corresponding to the 

o 

vertical action of the force a can be determined from the 

0 

oblique action of a without any previous calculation, by the 
0 

following formula : 

cosec. <f> f a (d tan. <j> cot. — d) 3 

j = n J * 0 0 0 n n V. 

o d J W tan. i p cot. <f> — 1 ] 

An equation which is very easily reduced by substituting the 
respective numbers as indicated by the combinations. 

Let us now suppose that another subsidiary force as a (fig. 6) 


Fig. 6. 
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in the direction C E. Then, since the weight of the lever 
remains the same, as well as the distance from the fulcrum 
of the point in which it is conceived to be concentrated, it 
will constantly require the same amount of power to effect 
the equilibrium, whatever may be the number of forces em- 
ployed, in whatsoever manner they may be applied, and in 
whatever directions they may act. 

Therefore, in the present case, with two subsidiary forces 
a and a acting in the directions H B and C E, and the third 

• i 

force b acting in the direction A P, it will require the conjoint 

i 

effects of all the three to maintain the equilibrium; that is, 
it will require the effect of the force a in the direction If B, 

t 

together with the effect of a in the direction C E, and that 
of b in the direction A P. 

i 

Now, by the notation already established, we have the angle 

FHB=if and the distance F II = d, while the angle F A P 
0 0 

= <fi and the distance F A = d. In like manner let the angle 

n n 

F C E be denoted by <f>, and the distance F C by d ; then, 
1 1 

if from the fulcrum F the perpendiculars FI, F K, and F D 
be respectively drawn, and each of them multiplied by the 
magnitude of its corresponding force, the equation of equili- 
brium arising from their conjoint effects becomes 

a d sin. <f> + a d sin. <j> + b d sin. <f>= 8 w. (R) 

0 0 0 1 1 1 In n * 

Therefore, by reducing this equation in respect of b we obtain 

i 

(8 ic — ad sin. <f> — ad sin. <f>) cosec. $ 

b = 00 Oil 1 n (g\ 

1 d 

» 

If the equations (K) and (S) be compared with each other, 
it will be seen that the former exceeds the latter by the quantity 
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a d sin. <f> cosec. <j> 

II I n 

d 

m 

for by subtraction we have 

(810— a d sin. tf>) cosec. <p (S w — a d sin. tp~ a d sin. <f>) cosec. <p a d sin. tp cosec. <p 

00 0 n 00 0111 »_ii 1 » 

d d d 

n n n 

Consequently, the tension on the cord or chain A P, when 

there are two subsidiary forces a and a, is less than when there 

0 1 

is only one subsidiary force, as a. The cord in the latter case 

0 

may therefore be made smaller than it is in the former, for 
since there is less strain there is no necessity for so much 
strength. 

If, instead of supposing the cords, to which the subsidiary 
forces are attached, to be brought over pulleys and stretched 
according to the intensity of their respective forces, let them 
be simply attached to the primary cord or chain A P, as repre- 
sented in figs. 7 and 8 following; then, if they be stretched 
to the same degree by means of the load which they are 
employed to support, the nature of the action will be precisely 
the same as indicated in figs. 2 and 6, and the whole strain 
will be thrown upon the point of suspension at P, in the same 

Fig. 7- 


P 
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Fig. 8. 


P 



manner as if it were transmitted through the suspending bars 
of a bridge. From these two cases of subsidiary forces, as 
compared with each other, and also with the case of a single 
force, the law by which the tension on the cord or chain 
decreases becomes manifest; it is therefore unnecessary to 
pursue the investigation further, for by merely extending the 
notation the successive terms of the series can be obtained 
from each other by simple induction. 

We shall give a tablet [of the terms as far as seven sub- 
sidiary forces, which we presume will be amply sufficient to 
enable the attentive reader to detect the law by which the 
strain diminishes ; and this law being once discovered, its 
application to the construction of suspension bridges becomes 
a matter of obvious utility. The series of equations denoting 
the state of equilibrium are as follow : 


c 
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cord A P, estimated in order from the point of suspension, will become obvious. The transposed equations 
are as below, having 7 instead of n , that being its numerical value for a system of eight forces. 


b d sin. <f>=8 w— {a d sin. <p+a d sin. <f> } 


dredge's suspension bridge 


35 



Digitized by Google 


In our humble opinion, a system of calculation may be instituted upon the principle of making the angles 
of direction vary by a constant second difference, at equidistant points along the platform, the limiting angles 
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being adapted to the circumstances of construction, which must 
of course be fixed upon before any calculation whatever can be 
made. * 

Another condition in the system of calculation might be, 
to have the effects of all the suspending forces equal ; we do 
not mean the absolute magnitude of the forces, but the effects 
as referred to their particular directions, when compared with 
the state of equilibrium ; this would manifestly give a series of 
equal differences for the tensions on the chain A P. 

If the several equations above given be successively sub- 
tracted from one another, the series of corresponding remainders 
will stand as below, viz. : — 

(p — b) d sin. <b = ad sin. <j> 

07 700 0 

(b — b) d sin. <f> = ad sin. <f> 

017 711 1 

(b — b) d sin. <f> = a d sin. <f> 

127 723 3 

(A — b) d sin. <f> = a d sin. <j> (T) 

237 733 3 

(A — b) d sin. = a d sin. <f> 

3*7 7 * * * 

(A — A) d sin. 1 p = a d sin. <f> 

4 3 7 7 3 3 3 

(A — A) d sin. <f> = a d sin. <f> 
s «7 786 8 

And if these equations be severally divided by the constant 

quantity d sin. <f>, the actual values of the differences will be as 
7 7 

follows : — 


a d sin. <p cosec. <j> 



7 


a d sin. <f> cosec. d> 



t 


a d sin. <f> cosec. <j> 

h — h— 3 2 3 7 

1 2 d 

7 
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a d sin. <f> cosec. <f> 

b-b- -2_? 3 1 (U) 

9 3 d 

7 

a d sin. <f> cosec. <f> 
b-b= i_i ± l 

3 4 d 

7 

a d sin. <j> cosec. <f> 
b-b = JL» * ? 

4 3 rf 

7 

a d sin. <p cosec. ip 

b — b— ±J ? ? 

5 6 rf 

7 

Consequently, the difference of the strains upon the first and 
last portions of the cord becomes 

{ a d sin. $ + a d sin. tp + a d sin. ip + a d sin. <p + a d sin. ip + ad sin. £ + ad sin. "1 

0 0 ° » » » S * 33 344 453 366 6 l c0Bec . <p 

d J 7 

7 

The following drawing will represent the several quantities 
involved in the equations, and the tapering plan of the chain 
will indicate the manner in which the strain diminishes by 
the application of the subsidiary forces. 
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PLAN OF THE CHAIN 
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The following numerical example may be useful in showing 
how a calculation is to be instituted, supposing that the con- 
ditions previously mentioned are admitted as being sufficient 
to guide the operations of practice in a case of actual con- 
struction. 

Example. — Let A F in the preceding figure be equal in length 
to 120 feet, and suppose it to be a straight inflexible lever 
entirely divested of weight and moveable about the fulcrum 
at F. Let the distance A F be divided into eight equal parts 
of 15 feet each, and at the several points of division let forces 
be applied, whose directions make with the horizon angles 
of 81, 78, 73, 66, 57, 46, 33, and 18 degrees respectively, 
estimated in order from the fulcrum. Now, suppose a load 
of 250 tons to be applied at G, the middle of the lever, and 
to be kept in equilibrio by the simultaneous action of all the 
forces ; it is required to determine the strains upon the different 
portions of the hypothenuse A P, admitting the several oblique 
forces acting in their respective directions to produce the 
same or an equal effect. 

Since the load which balances the accumulated effect of all 
the forces is 250 tons applied at a distance of 60 feet from the 
fulcrum, the conditions of equilibrium as referred to the pro- 
perty of the lever require that 

15 a sin. 81° + 30 a sin. 78° + 45 a sin. 73° + 60 a sin. 66° + 75 a Bin. 57° + 90 a sin. 46° 

0 1 2 s i s 

+ 105 a sin. 33° + 120 1 sin. 18° = 250 x 60 = 15000. 

6 7 

Now, the eighth part of this, or 1875 tons, is the effect of each of 
the forces in producing the equilibrium ; consequently the actual 
magnitude of each of the forces can easily be found as follows : — 

Beginning with the oblique force which is nearest to the 
fulcrum, and proceeding in order to the most remote, the 
actual magnitudes of the forces to produce equal effects, accord- 
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ing to the obliquity of their directions, will be respectively 
as below : — 


; — 

p d sin. <f> 
7 7 


1875 


0 

8 d sin. <f> 

O O 


15 sin. 81° 



p d sin. <f) 
7 7 


1875 


1 

8 d sin. <f> 
i l 


30 sin. 78 0 



p d sin. <f> 
7 7 


1875 


a 

8 d sin. (p 
2 2 


45 sin. 73° 



p d sin. (f> 
7 7 


1875 


3 

8 d sin. <j> 

a 3 


60 sin. 66° 



p d sin. <f> 
7 7 


1875 


4 

8 d sin. <f> 

4 4 


75 sin. 57° 



p d sin. <f> 
7 7 


1875 


6 

8 d sin. <p 

5 s 


90 sin. 46° 



p d sin. <p 
7 7 


1875 



6 8 d sin. <f> 

6 « 


105 sin. 33° 


= 126*5581 tons. 


= 638963 tons. 


= 43*5705 tons, 


= 34' 2074 tons, 


= 29'8091 tons. 


= 28'9617 tons. 


= 32-7871 tons. 


(V) 


These are the respective magnitudes of the subsidiary forces 
branching off from the primitive direction A P ; and the corre- 
sponding magnitudes of the forces acting on the first and last 
portions of the hypothenuse or chain are as follows, viz, : — 

9 w 15000 


P = 

b = . . 

« 8 d sin. 0 120 sin. 18 

1 7 


d sin. <f> 120 sin. 18° 

7 7 

9 to 1875 


= 404'5086 tons, 
= 50*5636 tons. 


Having thus determined the magnitudes of all the subsidiary 
forces a, a, a, a, a, a, and a, together with the magnitudes of 

0 1 > 3 4 S 6 

the forces which act on the first and last portions of the hypo- 
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thenuse or chain, it is easy to determine the magnitudes of the 
forces which act on all the intermediate portions ; for, since by 
the conditions of construction, the effects of all the oblique 
forces are the same, it is obvious that all the equations in 
class (U) must be equal to the same constant quantity ; that is, 
the forces acting on the different portions of the hypothenuse 
or chain, diminish in a regular progression from the highest to 
the lowest point, and the constant difference may be found 
from any one of the equations of the class just specified ; or it 
may be found by taking the difference between the forces 
acting on the first and last portions, and dividing that difference 
by the number of terms diminished by unity. Now the force 
on the first portion is 404-5086, and that on the last is 505036 
tons, and the number of terms or forces is 8 ; consequently we 
have (404-5086— 50-5636) -r- 7 = 50-5636, which is the constant 
difference sought. 

Therefore, if from the magnitude of the force which indi- 
vidually balances the weight, the constant difference be suc- 
cessively subtracted, the remainders will indicate the diminishing 
forces acting on the hypothenuse or chain ; thus we have 

b = 404 5086 - 50 5636 = 353 9450 tons. 

0 

5= 353-9450 - 50-5636 = 303-3814 „ 

1 

b = 303'3814 — 50"5636 = 252-8178 „ 

j 

b = 252-8178 — 50-5636 = 202-2542 „ 

t 

6 = 202-2542 -50-5636= 151 6906 

4 

5= 151-6906 -50-5636= 101 1270 „ 

s 

6= 101 1270-50-5636 = 50 5634 „ 

6 

These forces, however, may also be deduced directly from 
the formula (K), instead of finding them as above from each 
other by continued subtraction ; and since it may be necessary 
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on certain occasions to determine them in this way, it will be 
useful to show in what manner the reduction is to be effected. 

By examining the several equations it will readily appear 
that d sin. <j> in each of them is constant, and is equivalent to 

7 7 

120 sin. 18° = 37'08206 ; and the several portions of the entire 
effect which belong to the respective forces b, b, b, b, b, b, and 

0 1 3 3 4 5 

b, are 13125, 11250, 9375, 7500, 5625, 3750, and 1875 ; so that 
8 

we have 


b = 

13125 _ 

353-9450 tons. 

0 

37-08206 

b = 

11250 

303-3814 „ 

i 

37 08206 

b = 

9375 _ 

252-8178 

2 

37-08206 

b = 

7500 

202-2542 

3 

37 08206 

b = 

5625 

151-6906 „ 

4 

37 08206 

b ~ 

3750 _ 

101 1270 „ 

5 

37-08206 

b = 

1875 

50-5635 „ 


6 37 08206 

If we suppose all the values of <f> but the last, or <jb, to be 

7 

equal to 90° or a right angle whose sine is unity ; that is, if we 
suppose the subsidiary forces to act in directions perpendicular 
to the platform or lever, then it is obvious that the actual 
values of those subsidiary forces will be less than when they 
act in oblique directions ; and for this reason, the several forces 
which act in the direction of the hypotlienuse must be pro- 
portionally augmented in order to produce the same effect at 
the point of suspension ; hence the advantage of causing the 
subsidiary forces to act obliquely; and the same principle 
applies to the oblique suspending rods in Mr. Dredge’s method 
of constructing bridges. 
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CONTRACT 


FOR ERECTING 


A SUSPENSION BRIDGE UPON MR. DREDGE’S PRINCIPLE 
AT BALLOCH FERRY, LOCH LOMOND. 


It is contracted and agreed between the parties underwritten, 
viz.. Sir James Colquhoun, of Luss, Bart., in the county of 
Dunbarton, North Britain, on the first part; and James Dredge, 
of Bath, in the county of Somerset, England, engineer, &c., as 
principal; and William Gibbons, of Bath aforesaid, maltster, 
&c., as guarantee, cautioner, and surety on the second part, in 
manner following: that is to say, — Whereas the said Sir James 
Colquhoun hag resolved to erect a suspension bridge at Balloch 
Ferry, in the parish of Bonhill, Dunbartonshire, for the transit 
of foot passengers, horses, carriages, and cattle, conform to 
plans, elevation, and measurement, designed, drawn, and sub- 
scribed by the said James Dredge upon the principle invented 
by him, which plans consist of Nos. 1, 2, 3, and 4 different 
parts, which are all subscribed by the said parties as relative to 
these presents. Therefore, and in consideration of the price 
hereinafter mentioned, the said James Dredge has bound and 
obliged himself, and by these presents binds and obliges him- 
self, and his heirs, executors, and representatives whomsoever, 
to construct and finish the said bridge, of sufficient strength, 
and in a good and workmanlike manner, conform to the plans, 
elevation, and measurement above mentioned ; subject always 
to such alterations as shall appear to the said James Dredge to 
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be rendered necessary for the proper strength and durability of 
said erection. 

And the said James Dredge obliges himself, at his own 
proper costs and charges, to provide the whole requisite 
working drawings and sections, models for masonry and iron- 
work, and also to furnish all iron rails and timber, and all 
other materials whatsoever (masonry materials excepted), 
which shall be necessary and fit to be used in or about the 
said bridge, and to superintend the erection of the same, and 
of the whole mason-work therewith connected. 

And more particularly the said James Dredge binds and 
obliges himself, and his foresaids, to erect and finish the said 
bridge in manner following, viz. : of twenty feet width, and two 
hundred feet in length from the centre of one tower to the 
centre of the other, and of not less than seventeen feet and one 
half foot in height above the level of the River Leven at high 
flood, or at least as high from the surface of the river as the Bon- 
hill Bridge, with an opening of forty feet outside of each tower. 
The platform of the bridge to be three inches thick, of larch 
timber, and the other parts of good iron and good workman- 
ship, with iron gates, and the whole of the iron-work to be 
once well painted; and in general, without prejudice to the 
particulars above specified, the said James Dredge binds and 
obliges himself, and his foresaids, to construct and finish the 
said bridge and openings conform to the foresaid plans, eleva- 
tion, and measurement, with such alterations as may be ren- 
dered necessary as aforesaid; and that the whole of the said 
bridge shall be executed in the best and strongest manner, 
and of the best materials. 

And the said second parties hereby warrant that the said 
bridge, when completed, shall be capable of sustaining in 
transit double the weight of any load, whether of cattle, 
carriages, or otherwise, that it may ever be fairly exposed to. 
And further, the said James Dredge binds and obliges himself, 
and his foresaids, to proceed to the execution of the work 
above mentioned, and to carry on the same without any inter- 
mission, and completely finish the whole within two calendar 
months immediately after the completion of the towers of the 
said bridge. Providing hereby and declaring, that if the said 
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James Dredge shall fail so to complete the said bridge within 
said period of two months, he shall be bound to allow to the 
said Sir James Colquhoun, and the latter shall be entitled to 
retain from the price after specified, an abatement of five per 
cent, upon the amount which the said Sir James Colquhoun 
shall have advanced for masonry on the said bridge, and that 
during the time the said bridge shall remain unfinished after 
the expiring of the foresaid two months. 

And it is hereby agreed that if the fencing off of a foot-path 
upon said bridge shall be dispensed with by the said Sir James 
Colquhoun, he shall in that case be allowed a deduction of 
twenty pounds from the stipulated price of said bridge herein- 
after mentioned; and in the event of his requiring only two 
gates on said bridge in place of three shown on said plan, he 
shall receive a further deduction on that account of five pounds 
sterling. And further, if any other part of the said plans shall 
be dispensed with by the said Sir James Colquhoun, or not 
executed by the said James Dredge, the expense of such part 
or parts shall also be deducted from the price after mentioned. 
And if any of the conditions or particulars above specified 
shall be altered or executed contrary to the foresaid plans, 
these shall not be construed into an abandonment of the said 
plans, but the same shall be completed, and the present con- 
tract shall be effectual notwithstanding such alterations. 

And further, the said second parties, viz., the said James 
Dredge, as principal, and the said William Gibbons, as cau- 
tioner, guarantee, and surety for him as aforesaid, bind and 
oblige themselves, conjunctly and severally, and their fore- 
saids, to warrant, uphold, and maintain the said bridge and 
towers thereof in good and sufficient condition for the space 
of five years after completion thereof, excepting from this 
obligation any injury or damage which shall arise thereto by 
lightning, earthquake, civil commotion, or malicious damage, 
or not fairly within the compass of wear and tear by ordinary 
use of such bridge. And if during the said period of five years 
any parts of said towers or bridge be discovered to be in- 
sufficient or requiring repair (not rendered necessary from the 
causes aforesaid), then the second parties shall be bound and 
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obliged, as they do hereby bind and oblige themselves and 
their foresaids, to repair such parts and make them sufficient at 
their own expense immediately on the insufficiency being dis- 
covered. For which causes, and on the other part, the said Sir 
James Colquhoun binds and obliges himself, his heirs and suc- 
cessors, immediately on such bridge being completed and 
proved to be sufficiently strong in all its parts as after men- 
tioned, which proof shall be ascertained within one calendar 
month after its completion, to make payment to the said 
James Dredge, or his heirs, executors, or assigns, of the sum 
of one thousand five hundred pounds sterling, as the agreed 
price of the said bridge to be constructed by the said James 
Dredge in terms hereof, including therein the whole of his 
charges for engineering, travelling, and all other charges and 
expenses competent to him for said work, excepting such 
reasonable charge for superintending the erection of the said 
towers, either by himself or by a qualified person appointed by 
him, as may be considered fair between the parties, or as shall 
be fixed by reference to a respectable tradesman resident in 
Dunbartonshire, in case they do not agree. It being here 
contracted and agreed that the said Sir James Colquhoun shall, 
when required by the said James Dredge, furnish the timber 
requisite for said bridge, and be entitled to retain out of the 
said price of one thousand five hundred pounds the current 
price of such timber so furnished, besides the expense of 
dragging, conveyance, and whole workmanship thereof ; and on 
the completion of said bridge, the price of said timber and the 
said expenses attending the same (which last shall be ascer- 
tained and proved by the account and statement of the wood 
forester on the estate of Luss) shall be deducted from the 
said stipulated sum of one thousand five hundred pounds ; and 
the balance thereof, after such deduction, shall then be imme- 
diately payable to the said James Dredge and his foresaids. 
Providing always that the said bridge, including mason-work, 
shall have been previously duly tested and proved, within the 
aforesaid period of one calendar month, to be of the requisite 
strength, and completed in all respects according to agreement, 
and in such a manner as to afford to the public a safe com- 
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munication across the river Leven. But it is hereby expressly 
provided and declared that, if between the completion of the 
said bridge and the expiration of said five years, the bridge, 
including towers, shall not have fairly borne its work, and be 
thus proved unable or insufficient to answer the purposes for 
which the bridge is intended, the said James Dredge, as prin- 
cipal, and the said William Gibbons, as guarantee, cautioner, 
and surety foresaid, shall be bound and obliged, as they hereby 
bind and oblige themselves and their aforesaids, conjunctly and 
severally, to repair and make the bridge substantial in every 
respect, or to make repayment to the said Sir James Col- 
quhoun, his heirs and assigns, not only of the foresaid sum of 
one thousand five hundred pounds sterling, but also of the 
further sum of two hundred pounds as and for a moiety of the 
outlay and expense disbursed by the said Sir James Colquhoun 
in the erection of the mason-work connected with the said 
bridge ; and on such repayment, the said James Dredge and his 
foresaids shall be fully entitled to the whole of the iron and 
wood-work of the said bridge as his own property, and all the 
materials excepting the stone and mason-work thereof. And 
it is further hereby provided that, in the event of any difference 
arising with respect to the true meaning of the present con- 
tract or the execution of any part of the work hereby contracted 
for, the parties hereby submit the same to the final determi- 
nation of William Steele, Esq., Advocate, Sheriff Substitute of 
Dunbartonshire, and failing him, to the Sheriff Substitute of 
the said shire for the time being, as sole arbiter, and oblige 
themselves and their foresaids to abide by and fulfil any de- 
cision which he shall pronounce on the matters hereby sub- 
mitted to him. And both parties bind and oblige themselves 
and their foresaids to implement and perform their respective 
parts of the premises to each other under the penalty of five 
hundred pounds sterling, to be paid by the party failing to the 
party observing the contract or willing to do so, besides per- 
formance. And both parties consent to the registration hereof 
in the Books of Council and Session Sheriff Court of Dun- 
bartonshire or other Judges’ Books competent for preservation ; 
and that letters of homing, or six days’ charge, and all other 
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execution needful, may hereon pass on a decree to be inter- 
poned hereto, and for that purpose constitute 


Procurators; in witness whereof these presents, written upon 
stamped paper by James Mackibbin, Clerk to Robert 
Grieve, Writer, Dunbarton, are subscribed. 


(L. S.) 
(L. S.) 
(L. S.) 
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SPECIFICATION OF THE QUANTITIES OF MATERIAL 


USED IN THE 

SUSPENSION BRIDGE AT BALLOCH FERRY, 

DUNBARTONSHIRE. 


The Plate is an isometrical projection of a suspension bridge 
now in course of erection across the Leven at Balloch Ferry 
in Dunbartonshire, for Sir James Colquhoun, of Luss, Bart., 
after designs and under the superintendence of Mr. Dredge, of 
Bath. 

The whole extent of the suspended road- way is 292 feet ; but 
as a space is left on each side as an easy access to and from the 
towing-paths, the distance from the centre of one pier to the 
centre of the other is reduced to 200 feet, which must be con- 
sidered as the span of the bridge. 

Each pier for supporting the chains consists of two octagonal 
towers upon which the chains rest, and which are connected to- 
gether by springing a light arch across the road-way. These 
towers taper from 15 feet 2 inches by 9 feet 2 inches at the 
base, to 9 feet by 3 feet at the top, the longest dimension being 
in the direction of the bridge. The entire height of the towers 
is as under, viz. 

feet. 

From bed of river to water-mark .... 3 

„ water-mark to upper surface of road- way . 1 6 

„ road-way to tops of towers . . . .21 

40 feet. 

D 
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The distance from the centre of one octagonal tower to the 
centre of the other across the road-way is 20 feet, equal to the 
width of the bridge. The towers and the key-stone of the arch 
are built of a reddish freestone from Bonhill ; the stringing 
courses at the road-way, springing of the arch, and the offsets 
at the top of the tower, of a white stone in the neighbourhood. 

Upon the tops of the towers are large cast-iron plates, on 
which the chains rest. 

The principal chains for supporting the structure are formed 
of l round bars, laid side by side to the number of 13 upon 
the tops of the towers, and successively dropping one at each 
joint until it arrives at the centre, where that part of the 
chain is reduced to a single bar. The links upon the towers 
are 6 feet long, but after springing from thence they are in- 
creased to 9 feet. 

1. The weight of each link, 6 feet long, is 14'5 lbs. 

The weight of iron on the towers is therefore 

14-5(13x4) = 754 

The weight of each link, 9 feet long, is 20 lbs. 

The weight of iron is therefore 20 { 8(1 2 + 2 X 5'5) + 4 } = 1 2400 
(24 X 4) = 96 connecting bolts increasing in arith- 
metical progression from 3 to 12 lbs. each, 

Y(3+12) = 720 

Weight of iron in chains . , = 13874 lbs. 

The length of the oblique suspending rods, if radius remained 
constant, would be as the sec. of the angle which they re- 
spectively make with the horizon ; but in consequence of the 
inclination of the chains towards the joints of connexion with 
the suspending rods, their length diminishes continually to- 
wards the centre of the bridge ; and as the ascertaining the 
exact length of each rod separately would involve much com- 
plicated calculation, we will avoid it, and assume (which will 
be very near the truth) the average length of the bars to be 
1 1 feet 9 inches, (excepting those immediately proceeding from 
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the joints on the towers :) the two bars from each joint of the 
chains being § of an inch in diameter, we have, for the weight 
of the whole of the § bars, 

2. *1*47 (88 x 2 x 11-75) . . . . = 3039-96 


1 6 oblique rods from the towers diameter, averaging 
26‘ 6 feet in length : 


*2(16x26-6) 

. . . . = 

851-2 

136 pieces -J rod, each 2 feet 

long, welded to the 


end of the oblique rods : 



2(136x2) 

. . . . = 

544- 

136 nuts, each '25 ft. 



•25x 136 . 

. . . . nr 

34- 


56 pieces 1 inch in diameter, 2 feet long, in retaining 
rods: 

2-61 (56 x 2) = 292-32 

56 nuts, each -3331b. 

•333x56 = 18-64 

152 nuts and pins, each *5 lb. 

•5x 152 = 76- 

Total weight of oblique suspending rods = 4856" 12 lbs. 

Proceeding onwards, we next arrive at the horizontal beams, 
or those running from end to end of the bridge ; and there are 
here 2 of 190 feet long, and 4 of 45 feet long each, all 5 inches 
x i inch, so that 

3. 8-4 {(190x2) + (45x4)} . . . = 4704 

64 connecting plates, each 1 foot long : 

8-4x64 = 537-6 

6 { pins to each plate, each -5 lb. 

•5x64x6 = 192 

Total weight of horizontal beams 5433' 6 lbs. 

We have now to examine the weight of the transverse beams, 
or those which run at right angles to and immediately support 

* Where 1 -47 and 2 are respectively the weight in lbs. of a J and 
a \ rod 1 foot long. 
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the platform; they are each 20 feet long, 5 inches deep x £ 
an inch in thickness, and have at every 6 inches along their 
length, near the upper edge, holes of -f-^ths of an inch drilled to 
admit of f rods passing longitudinally through them from end 
to end of the bridge ; there are 117 such beams in all : 


4. 8-4 (20x 117) = 19656 

Every third beam is trussed with suspension 
trusses, consisting of 5 rods, viz., 1=-| and 
4=-f, each 6'66 feet long : 

2 (39x6-66) . . . = 519-48 

1 02 (39x4x6-66). . =1059 739 


1579-219x8 

100 


1579-219 
= 126-337 

1705-556= 1705-55 


21361-55 

From which deduct for the quantity of iron not 
used in the holes, 

1-23 /40xJ_17\ * . . . = 239-85 

v 24 ' 

21121-70 

The f rods to which we before alluded run 6 inches apart 
through the transverse beams from end to end, and are placed 
there for the purpose of combining the whole mass together, 
and causing a more equable pressure upon the beams which 
support the road-way; there are, therefore, 40 rods of 195 feet 
long each, and 80 of 45 feet, so that the whole weight will be 

5. 102 {(195x40) + (80x45)} = 11628. 

There are also 28 bars, each 10 feet long, 1J in diameter, 
to be used as holdfasts in the ground for retaining the chains. 

6. 3-31 (28x 10) = 926-8 

28 nuts, -75 ft. 

■75x28 = 21 

947-8 flss. 
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And by adding the results together we shall have 


1 

2 

3 

4 

5 

6 


= 13874 
= 4856-12 
= 5433-6 
= 21121-7 
= 11628 
= 947-8 


tons. cwt. qr. tt>s. 

Total 57861-22=25 16 2 13 22 

the whole of the wrought-iron actively employed in the 
structure; to which, if we add that used in railing, 

2 (400 x 2 x 4) = 6400 

and about 400 lbs. more as staples, &c. . . 400 

6800 lbs. 

tons. cwt. qr. tbs. 

3 0 2 24 

25 16 2 13-22 


28 17 1 9-22 

the total quantity of wrought-iron used in the bridge. 

We have next to examine the cast-iron used ; and beginning 
with the plates on which the chains rest, 

1. Four plates, each 560 lbs. . =2240 

136 circular plates for fastening the 

oblique rods to the horizontal beam, 
each 3-5 lbs. 

2. 136x3-5 . . . . = 476 

22 lbs. cast blocks to each truss, and 

there being 39 trusses : 

22 x 39 . . . . = 858 

2 cast boxes for each beam for attach- 
ing it to the horizontal longitudinal 
beams, each 1 1 fiss. 

11 x2x 117 . . . =2574 

28 castings in retaining chains, each 5 lbs. 

5X28 . . . . = 140 

tons cwt. qr. tbs. 

6288 lbs. = 2 16 0 16 

as the total quantity of cast-iron actively employed in the 
bridge ; to which add the quantity used in the railing. 
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tons cwt. qr. tbs. 
28x4x35 = 3920=1 15 0 0 

2 16 0 16 


4 11 0 16 

The timber used in its construction is larch, grown on the 
estate of Sir James Colquhoun at Luss, and the quantity 
used is, 

292 X 20 x -25 = 1460 

2 beams of wood passing from end to end, 6x3 inches : 

2 (292x 5 x 25) = 73 

1533 feet. 

The whole of the material used is, 

tons cwt. qr. tbs. 

1st, Wrought-iron . . . . 28 17 1 9'22 

2nd, Cast-iron . . . . . 4 11 0 16 

3rd, Timber ..... 1533 cubic feet. 


The principle upon which this bridge is built is entirely new ; 
and it has been doubted by many whether the arrangement of 
the bars in the chain and the adoption of the oblique suspend- 
ing rods is a judicious application of iron in the construction of 
such bridges. The small quantity of material used in the one 
specified above, (which is intended as a permanent structure for 
general traffic,) is however, a sufficient proof; and we shall 
endeavour to show by mathematical reasoning, that it is more 
than equal to sustain any load which it is possible to place 
upon the surface of its road-way. 

In calculating the force of a bridge of this description, the 
formulas involved are necessarily very different from those 
used in estimating the common catenary; for here one half 
of the bridge balances the other, the structure being held in 
equilibrio entirely by the acting chains, and the centre part of 
the chain where it is reduced to a single link, may be severed 
or entirely removed without affecting the stability of the 
structure. It is therefore evident that such a bridge may be 
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referred to the projection of two brackets, and estimated ac- 
cordingly. 

Fig. 1. 



Conceive the weight W to be supported by a cord AC at 
the extremity of a horizontal projection B C, and maintained 
there by a tension in the line A C, and compression in the line 
B C ; then ABC being a right angled triangle by construction, 

sin. A C B : rad. : : A B : A C, 

or AC- . rad - . AB-AB . cosec. A C B 
sm. ACB 

by the principles of projection. 

A B : (A C)= A B. cosec. A C B : : W : W co J!f5--£ B :_A. B = 

AB 

W cosec. ACB. 

Let h>= W, the weight resting on the point C. 

6= < A C B, contained by the horizontal line and the line 
AC. 

j?=the tension in the line AC (caused by the weight W) in 
the direction C A. 

y= pressure or thrust in the direction C B. 

Then, by substituting these quantities for the former propor- 
tion, we have 

sin. 6 : rad. : : w : x, 

and by equating the products and reducing the equation, we get 

x= ■ rad '~ tc=w cosec. 6 (1) 

sin. 6 

And for the pressure or thrust in the direction C B, it is 
sin. 6 : cos. 6 : : w : y ; 
consequently by reduction, we have 
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_ C0B - fl W —w cot. 6 (2) 

y sin. 6 v ’ 

Which equation holds true for every value of the angle 6 ; but 
there is the same strain in every part of the line A C, and if 
such were to remain, there would be no occasion to increase the 
size of the chain towards the point A. But let us further sup- 
pose another weight W' to be supported by a line from some 
intermediate point between B and C, and let that line be 
attached to some point A' in the cord AC, as in fig. 2. 


Fig. 2. 



Allowing A C B to remain as before, and supposing the same 
quantities to retain the same values as in the former figure, 
and 'putting in this tv, x', y respectively for the weight 
W', the < A' C' B, the tension in the line A' C', and the pres- 
sure in the direction C' B, we have, for the value of x' by 
equation (1), 

x'=w' cosec. 6' (3) 

The point A' in the line AC is acted upon by two forces 
represented by the symbols x, x' , the resultant of which forces 
in the direction towards A will be, 

R= -vAr'+ar' 2 + 2 x J cos. (180° + #— 0) . ; (4) 

The former values of x and af being substituted, we get 
R= t/tc 2 cosec . 2 # + af 2 cosec . V + 2 to cosec .8 .w’ cos. 6' cos. (1 80° + 6~&) 
And the difference will be represented by 

D= -v/m 2 cosec. 2 # -fu/ 2 cosec. 2 d' + 2 to cosec. 0 . v/ cos.fi' cos. (180° + 8—6') 
—tv cosec. 6, 
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and in which proportion, the chains should increase in sectional 
area towards the base. Proceeding in like manner for another 
section, the resultant of the forces would be 

R"= v'(/HR , +2R/ cos. (180° + 8 — &')* . (5) 

From which it appears, that each progressive section of the 
chain towards the point of suspension, has an increase of strain, 
equal to the resultant of the two forces acting at the further 
extremity of that section towards the extremity of die bracket ; 
and from this it is evident, that the chain should taper in the 
same proportion; but it is equally clear, that the use of the 
oblique suspending rods is peremptorily insisted upon, other- 
wise the reduction of material towards the extremity of the 
bracket beyond a certain extent would be a proportionate 
reduction of power. 

The following diagrams will graphically illustrate this : 


Fig. 3. 



Draw a' c (fig. 3) parallel to A' C', produce A A' onwards to 
the point c, and the triangle of forces A' o' c' being complete, 
it only remains that the lines supporting the brackets should 
be increased in power proportionally to the length of the sides 
of the triangle to which they are respectively parallel. 


* Where x" represents the value of the tension sustained in the angle 
or inclination 6 ", R the resultant of the first two forces, and 8 an angle 
of which R is equivalent to the cosec.. 


Digitized by Google 



58 


SUSPENSION BRIDGE 


Fig. 4.* 



Again (fig. 4), draw a' c’ parallel to A' C', and continue A A' 
to c'; then will the triangle of forces be complete, as in the 
former curve ; but it is evident by the construction of the 
bracket, that the pressure of the horizontal force is not sus- 
tained by the road-way. Draw A' b parallel to B C, then will 
A' b be the measure of that horizontal force, or equal to the 
weight resting on A' drawn into the cotangent of the angle 
A A ' b, which must be counteracted by a sufficient power in 
the direction A' C' ; and the weight of the iron, which would 
be equivalent to that power, would be oppressing the chain in 
the direction A.' A, as the cosecant of the angle A A' b. 

It is well known that the parameter of the catenary of a 
suspension bridge, is equivalent to half the weight of the 
structure drawn into the cotangent of the angle which a tangent 
to the curve at the point of suspension forms with the hori- 
zon, and the oblique strain is equal to half the weight drawn 
into the cosecant of the same angle. 

Therefore, from what has been said, it is clear that a parallel 
section of iron, equivalent to the parameter of the catenary, 
may be taken away from one end of the curve to the other, 
and that not only the weight would be saved, but also another 


* I would here presume that whilst speaking of a bracket supported 
by a catenary curve with vertical suspending rods, a tensile force must 
he acting from the point C' equivalent to the parameter of that curve. 
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quantity of iron which was necessary to support it. These, 
then, are the advantages which arise from the use of the 
oblique suspending rod. 


Example. 

Suppose ABC (fig. 1) to be a bracket projecting from a wall 
with a weight of 364 lbs. attached at the point C, the angle 
A C B being 39°; required the tensile power upon the cord A C, 
and also the horizontal pressure in the direction B C ? 

By equation (1) we have. 


therefore, 


x—w cosec. 6, 


364 X 1-589015 


and by logarithms, 

log. 364 . . = 2-561101 

log. cosec. 39° = 10 201 128 

nat. num. 2" 762229 


= 578-401 lbs., 


= 578-401 lbs. 


As shown by equation (2), 


hence 


y—w cot. 6, 


364x1-234897 


by logarithms, 

log. 364 . . = 2-561101 

log. cot. 39° . = 10 091631 

nat. num. 2 652732 


= 449-502 lbs.. 


= 449-502 lbs. 


Again, let every thing remain as before ; but suppose another 
weight equal to 364 tbs. were added to the point C', as in 
fig. 2, and supported at an angle of 50°; required the increase 
of strength from A' towards A, and also the horizontal pressure 
towards B? 

By equation (3), 

cosec. 6' ; 

consequently, 
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364x1-305408 = 475- 16 tbs. 

log. 364 . . . = 2-561101 

log. cosec. 50° . = 10-115746 

nat. num. 2'676847 = 475'16ibs. 

Therefore 475-16 tbs. is the tension in the direction C' A' ; but 
to ascertain the value of the tension from A' to A, by referring 
to equation (4) we find, 

R= y'* 2 + * ,2 + 2 x x' cos. (180° + 6— 6'), 

and by substituting the numerical values for the several 
quantities, we get 

R= v' 578-401 2 +475-16 2 + 2 x 578-401 x 475T6 x -981627 
that is 578"401 2 = 334547-7 168 

475-16 2 = 225 7 7 7-0256 
2x578-401 x 475-16x981627 =539567-0241 

and ^1099891-7665 = 1048-75 ttss. 

The required strength in that part of the cord A A', and the 
difference between the part A A' and A' C is, 

1048-75 

578-401 

470-349 

And the sectional area of the one part should be to the 
sectional area of the other as 

1 : 1-8131. 

For the magnitude of the horizontal force; that which is oc- 
casioned by the weight at the further extremity of the 
bracket has been shown to be = 449-502 lbs. ; but the adding 
of another weight at C' will cause an increase towards B, so 
that the aggregate of force from C' to B is represented by 
449-502 + (364 x -839100) = 754-934 tbs. 

And the difference of pressure between the part C' B and C C' is 
754-934-449-502=305-432. 
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Example 2. 

Suppose a figure similar in every respect to fig. 4, and let a 
weight of 364 lbs. be attached to the horizontal line from the 
point C, and let A'C' form the same angle with the horizon 
that A' C' did in the former curve, viz., 39.° Then the tension 
in the direction A' C' will be 

364 x 1-589015 = 578-400 lbs. 

and the horizontal force, as before represented, is equal to 
364 X 1-234897=449-502 lbs., 

which must in this case be resisted through the cord in the 
direction from C ; or, in short, as the parameter of the catenary ; 
and therefore, the absolute tension in the direction C' A is 
in consequence, equal to 1-589015 (364 + the weight of material 
requisite to sustain a pull of 449-502 Tbs.), and which, in large 
spans, increases to such an enormous extent as to facilitate 
the destruction of the structure. 

The throwing the thrust on the towers or abutments into 
the horizontal line is of advantage to the road-way, as rendering 
it more steady and not so liable to that oscillation to which 
suspension bridges are commonly exposed; and in practice, 
the sectional area of the beam to sustain the transverse action 
of the platform, would be more than sufficient under any cir- 
cumstance, to overcome the horizontal action to which the 
structure may be exposed : for that reason, therefore, it would 
be useless to increase the beam towards B. 

The preceding examples which refer to the bracket only are 
strictly arbitrary, and have been proposed for the purpose of 
showing in what manner the formulae arising from the investi- 
gation are to be applied; but as a further illustration of the 
advantages to be derived from the adoption of the system just 
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discussed, we shall revert to the bridge across the River Leven 
for which the quantity of materials has already been ascertained. 
The whole quantity of material employed is apparently very 
small, and if compared with that which would be required on 
the old principle, might tend to create a doubt as regards the 
strength and stability of the structure. In order, therefore, to 
remove any suspicions that may be entertained on that point, 
we shall here endeavour to show that the material used, though 
small in quantity, is amply sufficient to sustain a much greater 
load, than under any possible circumstances can ever be brought 
upon the platform. 

There are four points of suspension, and at each point there 
are twelve bars in the chains besides two oblique suspending 
rods, all of |ths of an inch in diameter; this gives a section of 
8‘4185 square inches at each tower or point of support, or, in 
all, 33'674 square inches of section. Now, since the absolute 
* tensile power of a |th bar of malleable iron of a medium 
quality is 35000 tbs. very nearly, the absolute strength of the 
iron at the joints adjacent to the towers is 875 tons, for 

(12=2) x4x 35000= 1960000 ibs. = 875 tons. 

In the next place, we have to ascertain the greatest tension, 
that under any circumstances can come upon the chains at the 
points of support, and for this purpose we shall suppose the 
weight of the platform, chains, diagonal rods, &c., between 
the towers to be 67200 Tbs., and taking the greatest extraneous 
load to which a bridge ought ever to be exposed at 120 lbs. per 
square foot, we get 

190 x 20 x 120=456000 lbs. 

the length of the platform being 190 feet; therefore we have 
67200 + 456000=523200 fts. 
for the total weight to be supported. 
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Now, the angle which the first series of bars would make 
with the platform, if continued downwards till they intersect 
it, is 24 degrees, and the natural cosecant of 24 degrees, is 
2-458591 ; consequently, by equation 1 (page 55), we obtain 
for the effect of obliquity, 

523200x2-458591 = 1286334-81 12 lbs., or 574-2566 tons. 

Let this be subtracted from the absolute power of the iron at 
the points of suspension, and we have 

875 — 574-2566=300-7434 tons, 

which is the surplus strength in the chains after the platform is 
fully loaded ; and every part of the structure, if properly tested, 
would be found equally sufficient for the intended purpose. 

Tire preceding method of obtaining the surplus strength of 
the bridge is simple and easily applied, but it may be done 
otherwise as follows. 

We have found that the entire weight to be supported in an 
extreme case is 523200 lbs., and we have moreover seen, that 
the ultimate strength of a single bar of the iron used, is 
35000 lbs. ; consequently, the number of bars required at the 
towers will be 

523200 -h 35000=14-948 bars. 

This, however, is on the supposition that the iron is strained 
vertically in the direction of its fibres, but this in the case 
of a bridge is contrary to fact, the bars being all placed in 
an oblique position with respect to the horizon, while the 
weight acts in a direction perpendicular to it; the power of 
the iron must therefore be reduced in the ratio of radius to 
the sine of the angle of obliquity ; or, which is the same thing, 
the weight must be increased in the ratio of the cosecant to 
radius. Now the angle of obliquity is 24 degrees, and its 
cosecant 2-458591 ; hence we get 

523200 x 2-458591 -^35000=36-75 bars; 
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but there are 56 bars at the towers in the Balloch Bridge ; con- 
sequently we have 

56— 36-75= 19 25 bars, 

or 4*8125 bars at each tower for the surplus strength, even in 
the case of an extreme load. 
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bines fresh thoughts and sound reflections on his subject with good taste and elegant diction.’ — 
Probe , No. 13. 

LIST OP PLATES. 


1. Ground plan of the building. 

3. Principal plan. 

3. Elevation of the front. 

4. Elevation of the back front. 

5. Longitudinal section through A to B. 

6. Longitudinal section through C to D. 

7. Details of the principal front : Windows, ground floor, 
section of cornice, section of window head, section of 
under part of window, section of ornament in string 
course, elevation of console, balustrade to area front. 

8. Details of the principal front: Section of principal 


cornice, elevation of cornice, plaster cap and entabla- 
ture to window, elevation of one-pair window, eleva- 
tion of cornice, &c. 

9. Details of rear front: Elevation of one-pair window, 
section of window bead, elevation of block, elevation 
of cornice, section of principal cornice, section of 
window cornice, & c. 

10. Details of drawing: Plan of ceiling, bead, section of 
cove of ceiling, enriched panel of ceiling, section of 
cornice, chimney-piece, &c. 


4 . 


One large 4to. The Plates engraved in the finest style of Art. Cloth boards, lettered, Price £1. 10*. 


THE MONUMENTAL REMAINS OF NOBLE AND EMINENT 

PERSONS, 

Comprising the Sepulchral Antiquities of Great Britain, engraved from Drawings by 
EDWARD BLORE, Architect, F.S.A. 

With Historical and Biographical Illustrations. 

CONTENTS. 


1. Eleanor, Queen of Edward the First. Westminster 
Abbey. — 1290. 

2. Effigy of the same. 

3. Brian Fitzalan, Baron of Bedale. Bed-ale Church.— 
1301. 

4. Aymcr de Valence, Earl of Pembroke. Westminster 
Abbey. — 1324. 

5. Sir James Douglas. Douglas Church. — 1331. 

6. Gervase Alard, Admiral of the Cinque Ports. Win- 
chelsca Church. — No date. 

7. Philippa, Queen of Edward the Third. Westminster 
Abbey. — 1369. 

8. Effigy of the same. 

9. Thomas Beauchamp, Earl of Warwick. Beauchamp 
Chapel, Warwick. — 13/0. 

10. Edward, Prince of Wales. Canterbury Cathedral . — 
1376. 

11. Effigy of the same. 

12. King Edward the Third. Westminster Abbey. — 13/7* 

IS. Effigy of the same. 

14. Thomas Hatfield, Bishop of Durham. Durham Ca- 
thedral. — 1381. 

15. William of Wykham , Bishop of Winchester. Win- 
chester Cathedral. — 1404. 

16. Effigy of the same. 



17. John Gower. St. Saviour’ s Church, Southwark . — 
1408. 

18. King Henry the Fourth and his Queen. Canterbury 
Cathedral. — 1412. 

19. Effigy of the same. 

20. Thomas Fitzalan, Earl of Arundel. Arunilel Church. 
—1415. 

21. Ralph Neville, Earl of Westmorland. Staindrop 
Church. — 1425. 

22. Archibald, 5th Earl of Douglas. Douglas Church . — 
1438. 

23. Richard Beauchamp, Earl of Warwick. Beauchamp 
Chapel, Warwick. — 143Q. 

24. Effigy of the same. 

25. John Beaufort, Duke of Somerset. Wimbom Minster. 
1444. 

26. Humphrey, Duke of Gloucester. St. Albun’t Abbey. 
—1446. 

27. Sir John Spencer. Bring ton Church. — 1522. 

28. Archbishops Warham and Peckham. Canterbury 
Cathedral. — 1532. 

29. Margaret Plantagenet, Countess of Salisbury. Christ’s 
Church, Hampshire. — 1541. 

30. Sir Anthony Browne. Battle Abbey. — 1548. 

o.j,n 
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On a scale of 25 feet to an inch, plain paper, £1. 1#. ; Indian paper, £1. 11#. C d . 

LONDON BRIDGE; 

A large steel Plate, 3 feet 6 inches by 2 feet, containing 
Plan and Elevation of this great National Work, with the very interesting reference of 
dimensions, materials, time, and cost. 

Engraved in the best style, and elaborately finished by J. W. Lowry, under the direction of 
B. ALBANO, Esq., M.Inst.C.E., and from his Original Drawing, presented to the 
Institution of Civil Engineers, 1839. 

Made from Original Drawings and Admeasurements on the Works. 

Constructed by Sir JOHN RENNIE, C.E., F.R.S. 

This splcnded Engraving, upon which much time has been expended to obtain the greatest accuracy, 
is submitted to the Civil Engineer and Architect, as an example of a work so intimately connected with 
their professional engagement, and to the amateur as a monument of British Art. 

Sold in Frames, glazed with the best glass for an Office, and which may also be appropriated as an 
attractive object for the Library or Parlour of a Nobleman or Gentleman’s Mansion. 


G. 

In Imperial 4to., to be completed in 2 Parts, 

A SERIES OF ORIGINAL DESIGNS FOR CHURCHES AND 

CHAPELS 

In the Anglo-Norman, Early English, Decorative English, and Perpendicular English, Styles of 
Ecclesiastical Architecture; including also, Designs for Rectory Houses and ‘Schools, 
in the Tudor and Domestic Styles. 

By FREDERICK J. FRANCIS, Architect, Author of “ A Brief Survey of Physical and Fossil Geology,” 
and “ The Fine Arts of Greece during the Age of Pericles.” 

The First Part, Price £1. 10#., is ready, and contains about 50 Illustrations, comprising plans, 
geometrical elevations, and perspective views : to which are appended, full practical descriptions 
respecting the materials to be employed, and the probable expense of the erection of each design. 
Gentlemen willing to become Subscribers to the complete work are requested to send their names. 

The Work which the Author now offers to the Public is the result of several years’ diligent 
study of the principles and practice of Pointed Ecclesiastical Architecture. The attainment of pro- 
fessional advancement has been his chief motive in engaging upon it : added to which he conceives, 
that at the present time, when the increasing demands for Church Extension render Church Building 
an important branch of an Architect's duties, such a work would be likely to prove useful to the 
professional man. During its progress he has been encouraged by the flattering testimonials of appro- 
bation he has received from those whose opinions, being founded on deep study and extensive ex- 
perience of the principles of Art, he values most highly ; and he hopes, that when completed, it will be 
found to merit the notice and patronage, not only of the profession itself, but also of those upon whose 
taste and liberality the true exaltation of this noble branch of Art depends. 


7 . 

VITRUVIUS BRITANNICUS. 

Containing 12 fine Plates, with Text, in a neat portfolio, Price in Columbier folio £3. 3#. ; some 
copies of India proofs, Price £5. 5#. 

HISTORY, ANTIQUITIES, AND ARCHITECTURE OF CASTLE 

ASHBY, 

The Seat of the Most Noble the Marquis of Northampton, President of the Royal Society. 
Illustrated by Plans, Elevations, and Internal Views of the Apartments from actual Measurement. 


By P. F. ROBINSON, Architect, V.P.I.B.A., F.S.A., &c. 
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st. Stephen’s chapel, Westminster. 

In 1 large Atlas folio volume, with several very fine Plates, executed from the elaborate Drawings of 
Mr. Frederick Mackenzie, Price £4. 4a., entitled 

THE ARCHITECTURAL ANTIQUITIES AND RESTORATION OF 
ST. STEPHEN’S CHAPEL, WESTMINSTER, 

(late the house op commons.) 

Drawn and Engraved from Admeasurements and Surveys by special command, and at the expense of 
Her Majesty’s Government ; accompanied by an interesting Memoir, relating to the original and 
perfect state of the Building, grounded upon the best authorities. 

By Mr. FREDERICK MACKENZIE. 

Mr. Mackenzie’s talented Services as an artist, and his research as an antiquary on the subject of the 
Gothic Style of Architecture in this country, of which St. Stephen’s is one of the finest examples, 
was secured by the Office of Woods and Works soon after the Fire ; since which much thought, time, 
and labour have been devoted to its perfect developement. Government have most liberally come 
forward, at a great expense, to secure to the country a well authenticated and illustrative example of 
this Renowned Edifice. 


9. 

In 8vo., Price 2a. 6 d. 

MANUAL OF REFERENCE TO THE ARCHITECT AND 
ENGINEER. 

A Catalogue of Books on the Subjects of Architecture; Engineering, Civil, Military, and 
Mechanical; Naval Architecture; and the Arts and Manufactures of the Country. Classed, with 
an Index of the names of Authors, &c. 

By JOHN WEALE. 


10 . 


Second Edition in 8vo., extra cloth boards, 10 Plates, Price 7 a. Grf. 

PERSPECTIVE SIMPLIFIED; 


Containing a new preliminary chapter, in which the snbject is treated in the most plain and easy 
manner, for the convenience of readers not acquainted with Geometry. 

By Z. LAURENCE, Esq. 


11 . 

In 4to., with Wood-cuts, and 4 fine Engravings by John Lb Kkux, Price 7a. 6rf. 

AN ACCOUNT OF THE ROOF OF KING’S COLLEGE CHAPEL, 

CAMBRIDGE. 

By F. MACKENZIE, Author and Draughtsman of some of the finest Architectural Works. 


12 . 

4 to., Price £1. la. Revised and corrected. 

THE CARPENTER AND JOINER’S ASSISTANT. 

Containing Practical Rules for making all kinds of Joints, and various methods of hingeing them 
together ; for hanging of Doors ; for fitting up Windows and Shutters ; for the construction of Floors, 
Partitions, Soffits, Groins, Arches for Masonry ; for constructing Roofs in the best manner from a given 
quantity of Timber, &c. Also Extracts from M. Belidor, M. du Hamel, M. de Button, &c., on the 
Strength of Timber. Illustrated with 79 Plates. 


By PETER NICHOLSON, Architect. 
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DOMESTIC ARCHITECTURE. 

In large 4to., with 19 fine Engravings, Price £1. 1*. extra cloth boards, or on large paper, proof 

impressions, Price £1. 11*. 6 d. 

ARCHITECTURA DOMESTICA. 

• By A. DE CIIATEAUNEUF, Architect, of Hamburgh. 

Being a Series of very tasty examples of Interiors and Exteriors of Residences of the Gentry erected 
in Hamburgh and its neighbourhood; principally in the Italian Style, with Ornamental Pleasure 
Grounds, Verandas, detached Cottages, &c., &c. 

LIST OF PLATES. 

1 . Seat in the park at Ham of Charles Sieveking, Esq., 10. Monuments of the families of Sieveking and Nolting, 

Syndic of the city of Hamburgh ; also, Cottage of in the new church-yard near Lubeck. 

Caesar Godcfroy, Esq. 11. to 18. The House of Dr. Augustus Abendroth. “ The 

2. Gardner’s Lodge of wood, orangery, Ac., near Lubeck. arrangement of this house, as the residence of a 

3. Dwelling House in Ham Park, with Grecian interior, wealthy family, which, on occasion of great festivities, 

and plan. desires to display a noble magnificence, will be easily 

4. Details, veranda, Ac. understood hy the plans, sections, and details.” 

5. Saloon, with wood ornaments and fittings. The illustrations consist of plans of pound and 

6. Plan of house and grounds, and view of Dr. Buch- principal story, terraces, Ac. ; Plans, out-nouses, and 

holtz’s House, near Lubeck. offices, decorative ceilings, grand facade, longitudinal 

7. A 8. Plans and elevations of Houses, with sections, in section, details of windows, consoles, Ac. ; Grand 

the Italian style, erected on the basin of Alster. marble decorative staircase, grand fresco and statue 

Q. Club House in the Farnesian style, with plan, and an hall, Ac. 

interior section. IQ. Grand entrance porch, door, Ac. 

Mr. Chateauneue, in conjunction with Mr. Mee, was one of the successful competitors of the New 
Royal Exchange Designs. 

14 . 

In 8vo., Price 1>. 

THOUGHTS ON THE ABUSES OF THE PRESENT SYSTEM OF 
COMPETITION IN ARCHITECTURE, 

With an outline of a plan for their remedy. 

In a Letter to Earl de Grey, President of the Royal Institute of British Architects. 

By HENRY AUSTIN. 

15 . 

Engraved in aquatinta and coloured, 38 Plates. Quarto. Price £1. 4s. 

ARCHITECTURAL SKETCHES FOR COTTAGES, RURAL 
DWELLINGS, AND VILLAS; 

With Plans, suitable to persons of genteel life and moderate fortune, proper for Picturesque Buildings. 

By R. LUGAR, Architect. 

16 . 

In 8vo., with Plates, extra cloth boards, Price 10s. 6 d. 

CEMENTS. 

A PRACTICAL and SCIENTIFIC TREATISE on the Choice and Preparation of the Materials for, and 
the Manufacture and Application of, Calcareous Mortars and Cements, Artificial and Natural, founded 
on an Extensive Series of Original Experiments, By M. L. J. Vicat, Chief Engineer of Roads, &c. 
Translated from the French, with numerous and valuable Additions, and Explanatory Notes, com- 
prehending the most important known Facts in this Science, and with additional new Experiments and 
Remarks. 

By Captain J. T. SMITH, Madras Engineers. 
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Third Edition, with 28 additional Plates, Edited by Peter Barlow, Esq., F.R.S., M.I.C.E., in extra 

half-morocco, Price £2. 2s. 

ELEMENTARY PRINCIPLES OF CARPENTRY, AND ON 
CONSTRUCTION, — with Supplement. 

A Treatise on the Pressure and Equilibrium of Beams and Timber Frames, the Resistance of Timbers, 
and the Construction of Floors, Roofs, Centres, Bridges, &c. ; with Practical Rules and Examples. To 
which is added, an Essay on the Nature and Properties of Timber; including the methods of Seasoning, 
and the causes and Prevention of Decay ; with Descriptions of the Kinds of Wood used in Building : 
also numerous Tables of Scantlings of Timber for different purposes, the Specific Gravities of Materials, 
&c. Illustrated by 50 Engravings. 

By THOMAS TREDGOLD, Civil Engineer. 

18. 

In Quarto, 28 fine Plates, Price £1. Is. 

SUPPLEMENT TO 

TREDGOLD’S ELEMENTARY PRINCIPLES OF CARPENTRY, 
AND ON CONSTRUCTION. 

Sold separately for the convenience of those possessing the former Edition. 

Comprising Engravings of Iron and Timber Roofs of Italian Palaces, Churches, Theatres, &c. ; of a 
Juvenile Prison, Pantheon Bazaar, &c., &c., by Mr. Sydney Smirke ; Iron and Timber Roof, &c., of 
Christ’s Hospital and St. Dunstan’s in the West, by Mr. John Shaw; Timber Roofs of White Conduit 
House Tavern and others, by Mr. Duncan ; Iron and Timber Construction of Croydon Railway Station, 
by Mr. Jos. Gibbs ; Iron and Timber Roofs of the Trent Water-works, Nottingham, and the Roofs of 
the Model Room, .the Smithery, and Engine Manufactory, at Butterlcy, by Mr. Jos. Glynn; with Mr. 
Mackenzie’s elaborate Drawings of the Construction of King’s College Chapel, Cambridge. The 
whole described by the different Contributors, and edited by Mr. Barlow. 

19 . 

In demy 8vo., with 107 Wood-cuts, extra cloth boards, Price 7 s. 

EXPERIMENTAL ESSAYS ON THE PRINCIPLES OF CON- 
STRUCTION IN ARCHES, PIERS, BUTTRESSES, &c. 

Made with a view to their being useful to the Practical Builder. 

By W. BLAND, Esq., of llartlip, Kent. 

20 . 

8vo., with Plates, Price 7s. 

VENTILATION, WARMING, AND TRANSMISSION OF SOUND. 

REPORT OP THE COMMITTEE OP THE HOUSE OF COMMONS ON VENTILATION, WARMING, 

AND TRANSMISSION OP SOUND. 

Abbreviated, with Notes. By W. S. INMAN, Architect, F.I.B.A. 

21 . 

In 8vo., illustrated with a very fine Frontispiece of St. Paul’s Cathf.dral, by Gladwin. Extra 

cloth boards, Price 10#. 6rf. 

THE PROFESSIONAL PRACTICE OF ARCHITECTS AND THAT 
OF MEASURING SURVEYORS, 

And Reference to BUILDERS, &c., &c., from the time of the celebrated Easi. of Burlington. 

By JAMES NOBLE, Architect, F.I.B.A. 
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22 . 

In Imperial 4to., with 50 fine Engravings anil 2 fine Wood-cuts of the past and present Entrances at 
Hyde Park Comer, suggested for insertion, and the Drawings contributed by Decimus Burton, Esq. 
Half-bound in morocco, Price £ 2. 8*. 

DESIGNS OF ORNAMENTAL GATES, LODGES, PALISADING, 
AND IRON WORK OF THE ROYAL PARKS, 

With some other Designs equal in utility and taste, intended for those designing and making Parks, 
Terraces, Pleasure-walks, Recreative grounds, &c. ; principally taken from the executed works of 
Decimus Burton, Architect, John Nash, Architect, Sydney Smirke, Architect, Sir John Soane, 
Architect, Robert Stevenson, C. E., Sir John Vanbrugh, Architect, and Sir Christopher Wren, 
Architect. 

THE FOLLOWING IS A LIST OF THE 8UBJECTS. 


1. Gates to the Royal Entrance to St. James’s Park. 

2. Compartment of ditto, enlarged. 

3. Plan of St. James’s Park. 

4. Plan of Hyde Park. 

ft. Plan of Regent’s Park. 

6 . Marble Arch, Buckingham Palace, plan and elevation. 

7. Pimlico Lodge of ditto, plan and elevation. 

8 . Colonnade, Hyde Park, entrance from Piccadilly, plan 
and elevation. 

g. Entrance of the Green Park, Piccadilly, front and side 
elevations and plan. 

10. Hyde Park Lodge, front and side elevations and plan. 

11. Humane Society Receiving House, plan and elevation. 

12. Grosvenor Lodge, front and side elevations and plan. 

13. Stanhope Lodge, front and side elevations and plan. 

14. Cumberland Lodge, front and side elevations and plan. 

15. Gloucester Lodge, elevation and plan. 

16. Hanover Lodge, elevation and plan. 

1/. Lamp at Hyde Park Corner, with the details. 

18. Gates centre of Colonnade, Hyde Park. 

19. Details of ditto, quarter full site. 

20. Railing at the head of the Serpentine River, Dwarf 
Gates to Royal Entrance, Dwarf Railing to Lodge, 
Hyde Park. 

21. Stanhope Gate Rails, Hyde Park. 

22. Cumberland Gate Rails,* Hyde Park. 

23. Parts and Details of preceding. 

24. Railing, Park Square, Regent's Park. 


2ft. York Gates Railing, Regent’s Park. 

26. Railing, York Terrace, mtto. 

27. Railing, Chester Terrace, ditto. 

28. Railing to Cambridge and Gloucester Terraces, ditto. 

29. Foot-gate and half of Carriage-gate, Cambridge Place, 
ditto. 

30. Railing, Gloucester Gate, ditto. 

31. Railing, Clarence Gate, ditto. 

32. Ditto, ditto, ditto. 

33. Railing, Hanover Gates, ditto. 

34. Railing, Sussex Terrace, ditto. 

35. Railing, Hanover Terrace, ditto. 

36. Lamp and Railing, Chelsea Hospital. 

37. Parts of Iron Work ditto, to a larger scale. 

38. Gates, Hampton Court, (Sir C. Wren.) 

39. Ditto, ditto, ditto. 

40. Parts of Iron Work, ditto, ditto. 

41. Iron Work of King’s Staircase, ditto. 

42. Iron Work of Queen’s Staircase, ditto. 

43. Plan and Elevation of Entrance Lodges and Iron Gates 
at Greenwich, (Sir C. W’rcn.) 

44. Ditto, ditto, larger scale. 

4ft. Iron Gates at Gunnersbury Park. 

46. Plan, Elevation, and Details of ditto. 

47. Old Buckingham Palace Entrance, Iron Gates in 1/37. 

48. Lamp, Stirling Castle. 

49 & 50. Elevations of Gates and Palisading at the Palace 
of the Grand Sultan at Constantinople. 


The whole accurately and tastefully engraved on steel, being made applicable as working drawings, 
and as examples of a superior style. 


23. 


8vo., with Plates, Price 7s. 

COTTAGES AND HOUSES FOR THE PEASANTRY AND 
EMIGRANTS. 


ELEMENTARY AND PRACTICAL INSTRUCTIONS ON THE ART OF BUILDING COTTAGES AND HOUSES 

FOR THE HUMBLER CLASSES. 


An Easy Method of Constructing Earthen Walls, adapted to the Erection of Dwelling-houses, Agri- 
cultural, and other Buildings, surpassing those built of Timber in comfort and stability, and equalling 
those built of Brick, and at a considerable saving. To which are added, Practical Treatises on the 
Manufacture of Bricks and Lime ; on the Arts of Digging Wells and Draining; Rearing and Managing 
a Vegetable Garden ; Management of Stock, &c. For the use of Emigrants ; for the better Lodging of 
the Peasantry of Great Britain and Ireland ; and the Improvement of those Districts to which the 
benevolence of Landed Proprietors is directed. 

By WILLIAM WILDS, Surveyor. 


The work contains : — 


Crap. I. The Art of Constructing Houses and Cottages 
with Earthen Walls made easy, being intelligible to all 
classes, and to the most ignorant in building, with 
Wood-cuts of tools, plans and sections, See. 

II. On Bricks, how they are to be advantageously applied 
in conjunction with rammed earth; rules for selecting 
the best earth, &c. 

III. On the Manufacture and Choice of Bricks. 


IV. On the Properties, Uses, and Manufacture of Lime. 

V. On W'ell-digging, Draining, Well-sinking, &c. ; on 
Fuel, on Gardening ; what quantity of Land will keep a 
Family in culinary Vegetables ; Pork, Eggs, Milk, and 
Bread Corn ; oh the Keeping of Cows, Hogs, Poultry, 
Bees, and Art of making of Candles, Soap, Storing Fruit, 
Roots, &c. 
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24 . 

Very neatly half-bound in morocco, gilt tops, Price £Z. 3*. 

ARCHITECTURE. OF THE METROPOLIS. 

DEDICATED TO SYDNEY SMIRKS, ESQ., ARCHITECT, K.S.A., F.G.S. 

A New and considerably Enlarged Edition, with many Additional Subjects and Plates, of 

ILLUSTRATIONS OF THE PUBLIC BUILDINGS OF LONDON, 

In Two Volumes 8vo., with 165 Engravings, originally edited by the late Augustus Pugin, Architect, 
and John Britton, F.S.A., &c., and now newly Edited and Enlarged 

By W. H. LEEDS. 

Manifold as are the publications which represent them no plans and elevations are to be met with 

the various structures of the metropolis, this is in any other publication, which materially en- 
tile only work which describes them, not ad libi- hances the interest of this collection, and it pre- 

tum, in views which, even when perfectly correct, serves to us authentic and tolerably complete 

show no more than the general aspect and locality records of many buildings which no longer exist, 

of each building from a certain point, and conse- Among these are Carlton House, illustrated 

quently afford no information beyond mere ex- with several Plates, including sections, and a plan 

ternal appearance — but exhibits them architect of the private apartments; the late English 

turaUy by means of plans, elevations, and occa- Opera House ; Mr. Nash’s Gallery, which 

sionally both sections and interior perspective has since been dismantled of its embellishments ; 

views. Thus a far more complete and correct and The Royal Exchange. 

knowledge may be obtained of each edifice, in its Among the subjects introduced in this New 
entire arrangement in all its parts and dimensions, Edition will be found the following: — The Tra- 
than by pictorial views of them. vellers’ Club House — London University 

As studies for the Architect, the subjects con- — St. George's Hospital — Gateway, Green 

tained in these volumes strongly recommend them- Park — Post Ofpice — Fishmongers’ Hall — St. 

selves, — more particularly so, as of the majority of Dunstan's, Fleet Street, &c., &c. 

25 . 

Royal 8vo., 18 Engravings, cloth boards, Price 10#. 6 d. 

ILLUSTRATIONS OF THE PUBLIC BUILDINGS OF LONDON, 

With descriptive Accounts of each Edifice. 

SUPPLEMENT: 

Containing the New Subjects, and Descriptions by W. H. Leeds, incorporated in the second 
edition, and now sold separate for the accommodation of those possessing the first edition. 

Also a few copies in Imperial 8vo. for large paper copies of the first edition, Price 15s. 

26 . 

In demy 8vo., cloth boards, Price 9*. 

A TREATISE ON THE LAW OF DILAPIDATIONS AND 

NUISANCES. 

By DAVID GIBBONS, Esq., of the Middle Temple, Special Pleader. 

Dedicated to the Honourable Sir John Taylor Coleridge, Knt., one of her Majesty’s Justices of the 

Court of Queen’s Bench. 

27 . 

Wood-cuts, 8vo. Price 4s. Gd. 

AN ESSAY ON THE CONSTRUCTION OF THE FIVE ARCHI- 
TECTURAL SECTIONS OF CAST-IRON BEAMS, 

Employed as Girders, Bressumraers, and other Horizontal Supports for Buildings, &c. 

By WILLIAM TURNBULL. 

$f — — £ 
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28 . 

Le prix dc chaque livraison de 6 feuilles sur colombier ordinaire est de 6 shillings — sur colombier 

velin, de 10 skillings. 

EDIFICES DE ROME MODERNE, 

DES8INES, MESH RES, ET PUBLIES PAR P. LET AROUILLY, ARCH ITECTE. 

Parmi les villes modernes, Rome, considerce sous le rapport de son architecture, merite sans con- 
tredit, d’etre placec au premier rang. Depuis pres de quatre siecles elle n’a cessi* de s’enrichir d’edifices 
de tous genres, souvent constants sons la direction des architectes les plus celebres, de sorte qu’on y 
trouve aujourd’hui la plus belle comme la plus nombreuse reunion de monuments. 

Rien ne serait plus profitable pour l’etude que la reproduction par la gravure de tant de chef-d’ceuvres ; 
car il est incontestable que les exemples, surtout exprimes par des figures, penetrent mieux dans la 
pensee que des theories abstraites, et qu'ils y laisseut une impression plus profonde et plus durable. 
Un recueil qui met trait ainsi a la portee de tout le monde un si grande nombre de beaux modcles serait 
d’un prix infini pour tous. Le maitre comme l’eleve y puiserait des enseignements pr&deux, et dans la 
pratique de l’art il pourrait etre d’un usage coutinuel. 

Cet ouvrage vient d’etre execute et nous nous empressons de l’annoncer. Il offre une riche collection 
de plans, de facades et de details : on y trouve reproduits avec une precision remarquable et une grande 
fid£lite dans les mesures, les oeuvres admirables des maitres illustres de la renaissance qui out ete si bien 
inspires par les monuments antiques qu’ils avaient sous les yeux et qu’ils consultaient sans cesse. 

L’auteur devait bomer sa publication ik la partie qui est aujourd’hui achevee, laqucllc se compose d’un 
volume in folio de 115 planches, du plan general de la ville et d’un volume de texte in quarto: 
et dont le prix est de JE6. 6 #. — avec demi relicure 4*6. 16#. 6 d. 

Mais les encouragements qu’il a obtenu l’ont determine a entreprendre un second voyage a Rome pour 
y completer son travail. Deja mcme 5 livraisons dc ce complement sont en vente. On trouvera dans 
cette scconde partie des monuments du plus haut interet ct la plupart places au premier rang dans 
l’opinion des artistes: il sufiira de citer les palais Famese, Girand, du Vatican, Negroni, Corsini, 
Sciarra Barberini puis de belles Egliscs, des Cloitres, des Fontaines ct plusienrs Villa. 

Parts 19 and 20, to complete the many sets of 18 livraisons sold in England, to be had separately. 


29 . 

DU MEME AUTEUR, 

Prix, sur v&in 10 shillings, sur chine 12 shillings. 

PLAN DE ROME MODERNE, 

AVEC L’lNDICATION DES MONUMENTS ANTIQUES. 

Cette gravure, terminec au burin et ornee de grouped de monuments et de figures allegoriques, peut 
servir a dccorer lc cabinet des arcliitcctes et des ingenieurs, aussi bien que la bibliotlicque des savans et 
des hommes de lettres. 


30 . 

16 Plates, large 4to., Price 16#. 

DESIGNS FOR RURAL CHURCHES. 

By GEORGE E. HAMILTON, Architect. 


31 . 

The Sixth Edition, Price 18*. bound. 

THE PRACTICAL HOUSE CARPENTER, OR YOUTH’S 
INSTRUCTOR; 

Containing a great variety of useful Designs in Carpentry and Architecture ; as Centering for Groins, 
Niches, &c. ; Examples for Roofs, Skylights, &c. ; Designs for Chimney-pieces, Shop Fronts, Door 
Cases ; Section of a Dining-Room and Library ; variety of Staircases, with many other important 
Articles and useful Embellishments. The whole illustrated and made perfectly easy by 148 4to. 
Copper-plates, with Explanations to each. 


i 
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32 . 

With Plates, Imperial 8m, cloth boards, XI. Is. 

CLARKE’S ELIZABETHAN ARCHITECTURE. 

CONTENTS. 


Wimbledon Houae, Surrey, built by Sir Thomas Cecil, 
1S88. 

Easton House, Essex, Sir Henry Maynard. 

Aston Hall, Warwickshire, Sir Thomas Holt. 

Grafton Hall, Cheshire, Sir Peter Warburton. 

Stanfield Hall, Norfolk, family of Flowcrdcws. 

Seckford Hall, Thomas Scckford. 

Brains hill House, Hampshire. 

Fcnn Place, Kent, Lora Zouch. 

Queen’s Head, Islington, Sir Walter Raleigh. 

Chasleton, Oxfordshire, Walter Jones. 


Brereton Hall, Cheshire, Sir Walter Brereton* 

Holland House, Middlesex, Sir Walter Cope. 
Haughley House, Suffolk. 

Streete Place, Sussex, Dobell. 

Montacute House, Somersetshire, Sir Edward Philips. 
Westwood House, Worcestershire. 

Wakehurst Place, Sussex, Sir Edward Culpeper. 
Carter’s Corner, Sussex. 

Eastbury House, Essex, Lord Monteaglc. 

East Mascall, Sussex, Newton. 

Old House, near Worcester, &c. 


33 . 

Sixty Plates, Title-page printed in colours and gold, elegantly half-bound in morocco, and lettered. 

Price £1. IC.t. 

SPECIMENS OF THE ARCHITECTURE OF THE REIGNS OF 
QUEEN ELIZABETH AND KING JAMES I., 

From Drawings by Charles James Richardson, George Moore, and other Architects, with 
Observations and Descriptions of the Plates. 

Eighteen Plates illustrate the Old Manor House, the Gardens, Terraces, &c., at Claverton, the Seat of 
George Vivian, Esq. — six the Duke of Kingston's Picturesque House at Bradford — and eight the 
princely Mansion of Lord Holland at Kensington. 

The volume contains examples of Ceilings, Porches, Balustrades, Screens, Staircases, Monuments, 
Pulpits, 8cc . ; aud a rich collection of Facsimiles of Old English Drawings, chiefly of John Thorpe, 
the most eminent Artist in Queen Elizabeth's time. 


34 . 

Supplementary and Fifth Volume to the Antiquities of Athens, by R. C. Cockerell, Esq., &c. 

ANTIQUITIES OF ATHENS AND OTHER PLACES OF GREECE, 

SICILY, &c. 

Supplementary to the Antiquities in Athens, by JAMES STUART, F.R.S., F.S.A., and NICHOLAS 
REVETT ; delineated and illustrated by R. C. Cockerell, R.A., F.S.A., W r . Kinnard, T. L. Donald- 
son, Member of the Institute of Paris, W. Jenkins, and W. Railton, Architects. 

Imperial folio, uniform with the Original Edition of Stuart and Revett, and the Dilettanti Works. 
Very finely printed, and with numerous beautiful Plates of Plans, Elevations, Sections, Views, Orna- 
ments, &c. In extra cloth boards and lettered, Price £6. 12#. 


35 . 

12mo., Price 3 s. 6 d. 

A MANUAL OF THE LAW OF FIXTURES. 

By DAVID GIBBONS, Esq., of the Middle Temple, Special Pleader. 

%* A work purposely written for the use of Builders, House Agents, and House and Land Proprietors. 


36 . 

Price 2s. 6d., pocket size, boards. 

THE BUILDING ACT (at Large), side References. 

With Extracts from the Sweeps’ Acts; and with Explanatory Notes and Cases. 
By A. AINGER, Architect. 
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Second Edition, 4to., Price £1. 1». 

DESIGNS FOR VILLAS AND OTHER RURAL BUILDINGS. 

By the late EDMUND AIKIX, Architect. 

Engraved on 31 Plates, with Plans and Elevations, Coloured, and an Introductory Essay, containing 
Remarks on the prevailing Defects of Modern Architecture, and on the Investigation of the Style best i 
adapted for the Dwellings of the Present Times. Dedicated to the late Thomas Hope, Esq. 

‘ Modern Architect* profess to imitate antique example*, which is superior to the details that guide them ? This is 

and do so in columns, entablatures, and details, but never a subject which it may be useful and interesting to pursue.’ 

in the general effect. Is it that they imitate blindly, and — Vide Introduction, 

without penetrating into those principles and that system 


In 4to. Plates, very neatly coloured, cloth boards and lettered, Price 16s. 

A SERIES OF DESIGNS FOR VILLAS AND COUNTRY HOUSES, 

Adapted with Economy to the Comforts and to the Elegaucus of Modern Life, with Plans and 

Explanations to each. 

By C. A. BUSBY, Architect. 


A new Edition in the Press, with 78 very fine Plates, royal folio, neat in cloth boards and lettered, 

Price £3. 3 s. 

THE UNEDITED ANTIQUITIES OF ATTICA. 

By the Society of Dilettanti. Comprising the Architectural Remains of Eleusis, Rhamnus, Sunium, 

and Thoricus. 


In 4to., with 5 Plates, in boards, Price 10#. 6 d. 

OBSERVATIONS ON THE CONSTRUCTION AND FITTING UP 
OF MEETING HOUSES, &c., FOR PUBLIC WORSHIP; 

Illustrated by Plans, Sections, and Descriptions, including one erected in the Citv of York ; embracing, 
in particular, the METHOD of WARMING and VENTILATING. 

By Mr. ALEXANDER, of York. 

*** This work is quoted and recommended by Tredgold in his work on a similar subject. 


In small 8vo., for a Pocket-Book. A New Edition, with the Government Tables of Annuities. 

Price 7 8. boards. 

TABLES FOR THE PURCHASING OF ESTATES, 

Freehold, Copyhold, or Leasehold, Annuities, &e., and for the Renewing of Leases held under Cathedral 
Churches, Colleges, or other Corporate Bodies, for Terms of Years certain, and for Lives ; also, for 
valuing Reversionary Estates, Deferred Annuities, Next Presentations, &c. Together with several 
useful and interesting Tables connected with the subject. Also, the Five Tables of Compound Interest. 
By W. INWOOD, Architect and Surveyor. 


2 vols. 4to., upwards of 70 Plates and Wood-cuts, Price 412. 2s. 

LETTERS OF AN ARCHITECT FROM FRANCE, ITALY, 
AND GREECE; 

Or, CRITICAL REMARKS on CONTINENTAL ARCHITECTURE, ANCIENT and MODERN, and 
on the CLASSIC ARCHITECTURE of GREECE. Written in a Series of Letters. 

By JOSEPH WOODS, F.A.S., F.L.S., F.G.S., &c. 
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Royal 4to., with Plates. Price .€1. 1*. 

PROLUSIONES ARCHITECTONIC.® ; 

Or, ESSAYS oil Subjects connected with GRECIAN and ROMAN ARCHITECTURE. Illustrated by 
Forty Engravings by eminent Artists. Dedicated, by permission, to Eari. Grey, K.G. 

By WILLIAM WILKINS, A.M., R.A., F.R.S., 

Formerly a Senior Fellow of Caius College, in the University of Cambridge; Professor of Architecture 

in the Royal Academy of Arts. 


44 . 

THE ARCHITECT AND STUDENT’S OFFICE MANUAL. 

Being a condensation of different Examples of Grecian, Roman, and Gothic Architecture, from the time 
of Pericles to the reign of Queen Elizabeth, elaborately drawn to a conveniently large scale for im- 
mediate use and application in all the purposes of reference in the moments of office business. 

The work will consist of about 24 Plates, Atlas folio ; to be published in 3 Parts, Price 7*. 6 d. 
each; showing diffused details and modes of construction as used by the ancients and moderns in 
the erection of their Temples, Domestic Buildings, &c., &c. 


45 . 

A new Edition in the Press, 4to., Price £1. Is. Corrected and enlarged. 

THE CARPENTER’S NEW GUIDE. 

Being a complete Book of Lines for Carpentry and Joinery, treating fully on Practical Geometry, 
Soffits, Brick and Plaster Groins, Niches of every description, Skylights, Lines for Roofs and Domes ; 
with a great variety of Designs for Roofs, Trussed Girders, Floors, Domes, Bridges, &c. Copper- 
plates : including some Observations and Calculations on the Strength of Timber. 

By P. NICHOLSON. 


46 . 


In the Press, 4th Edition, improved and enlarged, edited by Eaton Hodgkinson, Esq., of Manchester. 

A PRACTICAL ESSAY ON THE STRENGTH OF CAST IRON 
AND OTHER METALS; 

Intended for the Assistance of Engineers, Iron-Masters, Millwrights, Architects, Founders, Smiths, and 
others engaged in the Construction of Machines, Buildings, &c. Containing Practical Rules, Tables, 
and Examples, founded on a Series of new Experiments ; with an extensive Table of the Properties of 
Materials. Illustrated by Eight Plates and several Wood-cuts. 

By THOMAS TREDGOLD, Civil Engineer. 


47 . 

fBotljic Architecture. 

In Imperial 8vo., Price 16s. in extra cloth boards, and lettered. 

A SERIES OF ANCIENT BAPTISMAL FONTS, NORMAN, EARLY 
ENGLISH, DECORATED ENGLISH, AND PERPENDICULAR 
ENGLISH. 

Drawn by F. SIMPSON, Jun., and Engraved by R. ROBERTS. 

Containing 40 very beautifully engraved Plates, in the best style of the Art, and the Text written by 
an accomplished and talented Gentleman, whose attainments in Architecture and as an Antiquary are 
well known and appreciated. 


A few copies on large paper. Price £1. 8r. ; and only three copies India proofs, with Etchings, at £2. 2 s. 
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MEMORIALS OF ANCIENT GERMAN GOTHIC 
ARCHITECTURE; 

Or, the ARCHITECTURAL ANTIQUITIES OF GERMANY. 

By GEORGE MOLLER, of Darmstadt, Architect to the Grand Duke of Hesse. 

2 role, folio, with 130 Plates, a Description of each Edifice, and an Essay on the Origin and 
Progress of Gothic Architecture, with reference to its Origin and Progress in England ; in the 
German Language, accompanied by an English Translation. 

By W. H. LEEDS. 


‘ The Transition, or Early German, has not yet, so tar konst) already contains excellent specimens of every style 

as I know, received much distinct attention. Dr. Holler, of German buildings, and offers additional interest and 

however, in the course of his valuable Denkmachler, has beauty in each new number.’ — WhewclI’s Notes on Ger- 

recently given us excellent representations of the Cathedral man Churches, pp. 28, 20. 

at Limburg, on the Lahn, which is a very admirable speci- * The Church of St. Catharine, at Oppenheim, near 
men of this kind ; and has noticed the intermediate and Worms, also in part a ruin, is another fine example of this 

transition place which this edifice seems to occupy in the style, and has been worthily illustrated in the magnificent 

developement of the German style.’ — Whe well’s Notes on work of l>r. Holler.’ — W he well’s Notes on German 

German Churches, p. 25. Churches, p. 113. 

‘ Dr. Holler’s work (Denkmaehler der Deutschen Bau- 

Several copies of Seventy-two Plates, making Vol. I., have been sold in this country : some copies of 
the 2nd Vol. to make up these sets can be had for £2. 12#. 6 d. 


8vo., cloth boards, and lettered, Price 8#. . 

THE TEXT OF ' 

MOLLER’S GERMAN GOTHIC ARCHITECTURE, 

Translated. With Notes and Illustrations by W. H. LEEDS. 

Separate from the folio. 


, Ormimrnta. 

GRECIAN ORNAMENTS. 

A SERIES of EXAMPLES, in 21 Plates, of GRECIAN ORNAMENT, in royal folio, very finely 
Engraved from Drawings made by the most celebrated Architects. Price 15#. 

CONTENTS OF THE WORK. 


Details of the Ceiling of the Propylwa, at Eleusis. Restored Elevation to the Entrance of the Subterraneous 

Order of the Antte of the Inner Vestibules, at Eleusis. Chambers at Mycenee, commonly called the Treasury of 

Capital of the Antse at large, at Eleusis. Atreus. 

Fragments found at Eleusis. Marble Stele, in the possession of Mr. Gropius, at Athens. 

Tiles and other Details of the Temple of Diana Propylsea, Terracotta Antefixa, at Athens, and Marble Fragments 
at Eleusis. from Delphi. 

Capitals and Profile of the Temple of Nemesis, at Rhamnus. Pilaster Capitals from Stratonice and Halicarnassus. 
Ornamental Moulding, Jambs, Mouldings of Interior Cor- Fragments from Halicarnassus, Teos, and Temple of 

nice, the Painted Mouldings of the Panels of the Lacu- Apollo, at Branchyd®, near Miletus, 
nasia, Sic., Sic., of the Temple of Nemesis, at Rhamnus. Entasis of the Columns of the Portico of the Propylsea. 

Details of the Roof, Tiling, Sic., of the Temple of Nemesis, of the North Wing of the Propylsea. 

at Rhamnus. of the Temple of Theseus. 

The Chairs and Sepulchral Bas-reliefs found in the Celia of of the Temple of Minerva, or Parthenon. 

the Temple of Themis, at Rhamnus. of the Choragic Monument of Lysicrates. 

Athenian Sepulchral Marbles, Capitals, and Triglyphs, at of the Columns of the North Portico of the Triple 

Delos. Temple, termed the Erech thrum. 

Entablature of the Order of the Peristyle and Roof, Orna- of the Columns of the East Portico of that Temple. 

meats, &c., of the Temple of Apollo Epicurus, at Bassse. of the Temple of Jupiter Panhellenius, at JEgina. 

Details of Sculptured and Painted Shafts of Columns of the — of the Columns of the Pronaos of the same 

Subterraneous Chamber, at Mycenae. Temple. 

This work is very desirable for Sculptors, Modellers, Masons, (in designing for Monuments, Tombs, 
Tablets, &c.,) Builders, and Architects. Those w r ho possess the Dilettanti work of the Unedited 
Antiquities of Attica, and the Supplementary Volume of Antiquities of Greece, Sicily, &c. t will not need 
this work, as the subjects are selected from them. * 
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Cuttor Qrrfjitccturc. 

In folio size, Price JC1. 1*. in boards. 

BRIDGETS INTERIOR DECORATIONS, DETAILS, AND VIEWS 
OF SEFTON CHURCH, IN LANCASHIRE. 

Erected by the Molineux family (the ancestors of the present Earl of Sefton), in the early part of the 

reign of Henry VIII. 

The Plates (34 in number) display the beautiful Style of the Tudor Age in Details, OmamentB, 
Sections, and Views. Etched in a masterly style of Art. 


Royal folio size, bound, Price 15*. 

MECHANICAL, CIVIL ENGINEERING, AND ARCHITECTURAL 

DRAWING BOOK. 

A Series of Instructive Lessons for Architectural, Engineering, and Mechanical 
Drawing, in 30 large folio Engravings of recently constructed Works in England, with explanatory 
details, sectional parts, &c., with their dimensions ; selected as an elementary and practical introduc- 
tion to the professional student in the commencement of his career ; also recommendatory for tuition 
at the Architectural and Engineering Classes at King’s College, London, College for Civil Engineers, 
Durham College, Glasgow College, and the various scientific Schools throughout the United Kingdom. 


FURNITURE AND INTERIOR DECORATIONS. 


Royal 4to., Price £1. 1*. 

CHIPPENDALE’S 133 DESIGNS OF 
INTERIOR DECORATIONS IN THE OLD 
FRENCH STYLES, for Carvers, Cabinet- 
Makers, Ornamental Painters, Brass- Workers, 
Modellers, Chasers, Silversmiths, General De- 
signers, and Architects. Fifty Plates 4to., con- 
sisting of Hall, Glass, and Picture-Frames, 
Chimney-Pieces, Stands for China, &c., Clock 
and Watch Cases, Girandoles, Brackets, Grates, 
Lanterns, Ornamental Furniture, and Ceilings. 

54. 

15 Plates, 4to., Price 10*. 6 d. 
SPECIMENS OF THE CELEBRATED 
ORNAMENTS and INTERIOR DECORA- 
TIONS of the AGE of LOUIS XIV., selected 
from the magnificent work of Mcissonnier. 


Price 15*. 18 Plates, on folio demy. 

SHOP FRONTS AND EXTERIOR 
DOORS, 

Displaying the most approved of London execu- 
tion, and selected as being those of the best taste 
and greatest variety ; drawn to a scale by accurate 
measurement, accompanied by the proper Sections 
and Plans, with several New Practical Designs: 
for the use of the Architect, Builder, and Joiner. 


By T. KING. 


56. 

11 Plates, 4to., Price 7*. 

CHIPPENDALE’S DESIGNS for 

Sconces, Chimney and Looking-Glass Frames, 
in the old French style: adapted for Carvers 
and Gilders, Cabinet-Makers, Modellers, &c. 


In large folio, 126 Plates, boards, Price £4. 4*. 

ETCHINGS, representing the BEST 
EXAMPLES of ANCIENT ORNAMENTAL 
ARCHITECTURE, drawn from the Originals 
in Rome. FRAGMENTS of GRECIAN OR- 
NAMENT. By C. II. TATHAM, Architect. 


On 33 folio Plates, engraved in imitation of 
Chalk Drawings, Price 15*. 

ORNAMENTS DISPLAYED, on a full 

size for working, proper for all Carvers, Painters, 
&c., containing a variety of Accurate Examples 
of Foliage and Friezes. 

59. 

3 Parts, Price £1. 10*. 
WORKING ORNAMENTS AND 
FORMS, 

Full size, for the use of the Cabinet Manufacturer, 
&c., &c. 

By T. KING. 
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important ffittlorks on (Engineering. 

60 . 

TREDGOLD ON THE STEAM ENGINE 
AND ON STEAM NAVIGATION. 

These very valuable volumes, comprising 125 elaborately engraved Plates, axe, in Sections, Elevations, 
Plans, Details, &c., of the highest utility to the Engineer and Student, to Manufacturers of Marine, 
Locomotive, and Land Engines ; — the science of Steam Engine making being explained by the most 
eminent practical men of Britain. In 2 vols. 4to., and the Plates in folio, price J64. 4#., entitled 

THE STEAM ENGINE; 

Comprising an account of its invention and progressive improvement, with an investigation of its 
principles, and the proportions of its parts for efficiency and strength ; detailing also its 
application to Navigation, Mining, Impelling Machines, &c., and the Result in numerous Tables 
for Practical Use, with Notes, Corrections, and New Examples, relating to Locomotive and other Engines. 

The algebraic parts transformed into easy practical Rules, accompanied by Examples familiarly 
explained for the Working Engineer, by Mr. Woolhouse ; with an ample 

APPENDIX, 

Containing, besides a vast acquisition of Practical Papers, an Elementary and Practical Description 
of Locomotive Engines now in use, illustrated by Examples ; and the Principles and Practice of Steam, 
for the purposes of Navigation either in Rivers or at Sea ; showing its present and progressive state, by 
illustration of the various Examples of Engines constructed for Sea, War, and Packet Vessels, and River 
Boats, by the most eminent Makers of England and Scotland, drawn out in Plans, Elevations, Sections, 
and Details, with a Scientific Account of each, and on 

STEAM NAVAL ARCHITECTURE* 

Showing, by existing and the latest Examples, the Construction of War, Sea, and Packet Vessels : their 
Naval Architecture, as applied to the Impelling Power of Steam for Sea and River purposes. This 
portion of the work is edited by several very eminent Ship Builders — 

OLIVER LANG, Esq., of H. M. Dockyard, Woolwich. 

J. FINCHAM, Esq., H. M. Dockyard, Chatham. 

T. J. DITCHBURN, Esq., Blackwall. 


The new subjects in this edition consist of the works of 


Messrs. Boulton and Watt. 

The Butterley Company. 

Messrs. Maudslay, Sons, and Field. 
Messrs. Seaward. 

Robert Napier, Esq., Glasgow. 
Messrs. Fairbairn and Murray. 


William Morgan, Esq. 

Messrs. Hall, Hartford. 

Edward Bury, Esq., Liverpool. 

Messrs. Hague. 

Messrs. Claude, Girdwoord, and Co. 

Messrs. R. Stephenson and Co., Newcastle upon Tyne. 


LIST OF PLATES. 


1. Isometrical projection of a rectangular steam boiler. 

2. Two sections of a cylindrical steam boiler. 

3. Brunton’s apparatus for feeding furnaces by machinery. 

4. High pressure engine with four-passaged cock. 

5. Section of a double acting condcusing engine for work- 
ing expansively. 

6. Section of a common atmospheric engine. 

7* Represents the construction of pistons. 

8. Parts of Fenton and Murray’s double engine. 

9. Apparatus for opening and closing steam passages. 

10 (A.) 10 (B.) Parallel motions or combinations used to 
produce rectilinear motion from motion in a circular arc. 

1 1 . Plan and elevation of an atmospheric pumping engine 
for raising water from a mine. 

12. Boulton and Watt’s single acting engine. 

13. Double acting engine for raising water. 

14. for impelling machinery, by Fen- 

ton, Murray, Sc Co. 

13. Maudtlay’s portable engine. 

16. Indicator for measuring the force of steam in the 
cylinder. 

Diagrams to illustrate the comparative stability of 

opposite classes of vessels. 

17- Section of a steam vessel with its boiler in two parts. 

18. Isometrical projection of a steam boat engine as first 
arranged by Boulton and Watt. 

19- Section and plan of steam boat engine. 


20. Side elevation and cross section of a steam carriage. 

21. Kingston’s valves. 

blow-off valves. 

injection valves. 

hand pump valves. 

22. Boilers of Her Majesty’s steam vessel African. 

23. Boilers of Her Majesty’s steam frigate Medea. 

24. Paddle Wheels of Morgan and Seaward. 

25. Positions of a float of a radiating wheel, and also of a 
vertical acting wheel, in a vessel in motion. 

26. Cycloidal paddle wheel fitted to the Great Western. 

27. 28. Illustrate Captain Oliver’s steaming and sailing. 

29. Exhibits the various situations of a trial at sailing of 
the Medea, with the Caledonia, Vanguard, and Asia. 

30. Side view of the engines of the Red Rover, and City of 
Canterbury, steam vessels. 

31. Longitudinal section of ditto. 

32. Cross section of engines of ditto. 

33. Side elevation of the engine of the Nile steam ship. 

34. Plan of the engine of the Nile. 

35. 36. Cross sections of engines of the Nile. 

37, 38, 39- Engines of Her Majesty’s steam frigate Phoenix. 

40. Engines of the Ruby Gravesend packet. 

41. Section of one of the engines of the Don Juan Penin- 
sula Company’s packet. 

42. Boilers of Her Majesty’s ships Hermes, Spitfire, and 
Firefly. 
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43, 44, 45, 46. Elevation, plan, and two sections of the 
engines of the armed Russian steam ships Jason and 
Colchis. 

47, 48. Hall’s improvements on steam engine*. 

49, 60. Engines of Her Majesty's steam ship Merten. 

81, 52, 53, 54. Engines of the General Steam Navigation 
Company’s William Wilberforce. 

55 (A.) Longitudinal section of Humphrey’s patent marine 
engine. 

55 (B.) Longitudinal elevation of Humphrey's marine 

engine. 

56 (A.) Midship section of the steam packet Dartford, 

showing a front elevation of a pair of Humphrey's 
engines. 

56 (B). Plan of the engines of the Dartford. 

57, 58, 59- Forty-five horse power engine, constructed by 
W. Fairbairn and Co. 

60, 6l, 62, 63. Ten-hprse power engine, constructed by 
W. Fairbairn and Co. 

64. Elevation of a locomotive engine, Stanhope and Tyne 
Railway ; constructed by Messrs. R. Stephenson and 
Co., of Newcastle upon Tyne. 

65. Section of ditto. 

66. Safety valves of ditto. 

67 (A). Cylinder cover and connecting rods of ditto. 

67 (B). Cylinder and piston at large of ditto. 

68. Plan and section of boiler seating for a twenty-horse 
engine, at the manufactory of Messrs. Whitworth and 
Co., Manchester. 

69. Mr. Hague’s double acting cylinder, with slides, &c. 


70 (A). 70 (B). Sections of the engines of the Berenice 
East India Company’s steam vessel. 

71, 72. Beale's patent rotatory engine. 

73. Mr. Ayre’s contrivance for preventing a locomotive 
engine from running off a railway. 

74 to 83. Relate to the very important subject of all kinds 
of paddle wheels, with experiments. 

84 to 88. 8ixty-five inch cylinder engine, erected by 
Messrs. Maudslay, Sons, and Field, at Chelsea Water- 
works. 

89 to 92. Patent locomotive engine, made by Messrs. R. 
Stephenson and Co. for the London and Birmingham 
Railway. 

93. Drawings of the Comet, the first steam boat in Europe. 

94. The Pacha's steam vessel of war, the Nile. 

95. 96. The Hon. East India Company’s steam vessel 
Berenice. 

97> Draught of the Forbes steamer, Chinese rigged. 

98. Herne Bay steam packet Red Rover. 

99. Diamond Company’s steam packet Ruby. 

100 to 103. Her Majesty’s steam vessel of war Medea. 

104 -to 107. Construction of the Nile steam ship, built for 
the Pacha of Egypt. 

108, 109, 110. His Imperial Majesty’s armed steam vessel 
Colchis. 

111. 111 (A). Engines of the steam ship Tiger. 

112. The Admiralty yacht Firebrand. 

113. Portrait of the late Mr. Watt. 

1 14. Portrait of the late Mr. Tredgoltl. 

115. 117, 118. Illustrate steam navigation in America. 


4 The first publication of Mr. Tredgold’s work, 
on one of the most important mechanical and 
scientific subjects of our age, was so highly suc- 
cessful, that, besides being- translated into the 
French and other languages, a new edition was 
imperatively called for. That call has been an- 
swered by the present enlarged work, in which 
have been embodied the progress and improved 
application of that mighty agent Steam, an in- 
vestigation of its principles, and a practical view 
of its uses and effects in steam vessels, steam 
carriages, and railroads. When we look around 
us and see the face of the country changed and 
changing; the expedition of a week compressed 
into a single day ; the limits of pleasure and of 
business widely extended among all classes of 
society; new wants created, and new wishes 
gratified; sedentary easily and readily converted 
into ambulatory life ; the sphere of city homes, as 
it were, enlarged by a circle of rural miles; — 
when, in fact, we see the prodigious alteration 
made in our social, statistical, economical, po- 
litical, national, and international system, by the 
growing powers of this vast engine, we cannot 
but consider the effort to offer us a just and com- 
prehensive account of it to be one of the most me- 
ritorious within the scope of individual industry, 
skill, and labour. We, therefore, think the public 
deeply obliged to Mr. Tredgold, the author, and 
Mr. Weale, the enterprising publisher, who must 
have expended a very large sum on the risk, for 
the very important volumes now before us. 

4 It is apparent that it is a publication of great 
magnitude and great worth. Above a hundred 
plates of steam engines, &c., &c., illustrate its 
descriptions; and many wood-cuts serve further 
to render the contents plain and intelligible to 
every capacity. Thus the actual operations of 
such men as Boulton and Watt, Maudslay and 
Field, Seawards, Napier of Glasgow, and other 
eminent mechanicians, and, we may add, en- 
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lightened philosophers as well as experienced 
artisans, are explained to us, and set before our 
eyes so as to be palpable to the understanding. 
In the same way the locomotives of the Messrs. 
Stephenson, of Newcastle, the construction of 
the elegant Government steam boats of Mr. Lang, 
of Woolwich, and Mr. Fincham,of Chatham, (ves- 
sels it is a delight to notice as we pass up or 
down the river,) are rendered familiar to us ; and 
we care little to vex ourselves about hypothetical 
improvements and untried experiments. We have 
witnessed so many pseudo certain and undeniable 
inventions fail, that we have become rather scep- 
tical when we hear of patents that are to supersede 
all that has been done before, or listen to the dic- 
tatorial laws of people whom we have known to 
be more frequently wrong than right. We arc 
glad to observe, however, that in this new edition 
most of the errors of the former have been cor- 
rected; and what questionable statements or 
mistakes may remain are not such as to impeach 
the vast utility of the publication. 

4 The Appendix, indeed, is deserving of much 
praise. The rules of practice are well expounded, 
and the mathematical calculations, remodified into 
simple arithmetic, are excellent for the purpose of 
enabling the working man to perform his duty. 

4 Upon the whole, not to dwell upon either real 
or supposed imperfections, inseparable from a 
production embracing so vast a number of com- 
plicated matters — a production treating of things 
in an almost daily state of partial transition — we 
feel bound to pronounce this treatise to be a very 
able and satisfactory exposition of the state of 
steam navigation and railroad travelling to the 
present time ; and as such we heartily recommend 
it to the public at large, both at home and on the 
continent, where its predecessor has hitherto been 
esteemed a standard work .’ — Literary Gazette , 
August 3, 1839. 
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61 . 

STEAM NAVIGATION. 

Just published, in Atlas folio size, uniform with Telford’s works and the Atlas copies to Tredgold, 

Price £1. 12 s. 

APPENDIX A. and B. to the NEW EDITION OF TREDGOLD 
ON THE STEAM ENGINE. 

With Text in 4to. 


1. Iron Steam Yacht Glow-worm , constructed by 
John Laird, Esq., Birkenhead, Liverpool. 

2, 3. Iron Steam Ship Rainbow , belonging to 

the General Steam Navigation Company, 
draught lines at bottom, fore body to a large 
scale, by ditto. 

4. Plans of the engines of 90-horse power each, 
50-inch cylinders, 4-6 stroke, made by G. 
Forrester and. Co., of Liverpool, and fitted on 
board of the Rainbow. 

5. Side elevation and section of ditto. 

6. Transverse section of ditto. 

7. Draught of the American Armed Steam Ship 
Fulton. Half the main breadth, 17 feet: 
distance between the water lines, 2 feet ; fore 
and after body precisely alike. 

8. Plans of the upper and lower decks of the 
Admiralty Yacht Firebrand , showing the 
fittings and conveniences; drawn by Mr. 
Lang, of Woolwich. 

9. 10. Plans of the upper and lower decks of 
the Iron Steam Ship Nevka , constructed for 
Her Imperial Majesty the Empress of Russia, 
by Messrs. Fairbairn and Co., of Mill Wall, 
Poplar. 

Several of these Plates are on large size, and 


12. Draught, section, and lines of bottom of 
Her Imperial Majesty's Iron Steam Yacht 
Nevka. 

Cross section of ditto, showing engines, con- 
struction of vessel, and paddles. 

Body plan, cross section, and saloon ; showing 
joinings, fittings, and decorations. 

Mr. John Hague's twelve-horse condensing 
engine, in operation at the Arsenal of Wool- 
wich; elevation, with dimensions of parts 
and references. 

Longitudinal section, ditto, ditto. 

Plan, ditto, ditto. 

Section, showing boiler, &c., ditto. 

End section, showing furnace, &c., ditto. 

21. Mr. Lang’s mode of connecting the stem, 
stern post, and keel together, for any de- 
scription of vessel ; and Mr. Lang’s method of 
framing the ribs and keels of Steam Vessels, 
with a plan of timbers expanded, sectional 
parts, with dimensions. 

22. Chapman’s draught lines of bottom, fore and 
aft bodies ; and Mr. Whitelaw’s, of Glasgow, 
new contrivances in the Steam Engine. 


consequently the more useful to practical men. 


CONTENTS OF PLATES. 
11 , 


13. 

14. 

15. 


16. 

17. 

18. 

19. 

20 , 


62 . 

In extra cloth boards, double lettered, Price 5s. 

TREATISE ON THE IMPROVEMENT OF THE NAVIGATION 

OF RIVERS, 

With a New Theory on the Cause of the Existence of Bars. 

By WILLIAM ALEXANDER BROOKS, M.Inst.C.E. 

63 . 

In 8vo., with two large Plates, and a Wood-cut explanatory of the invention, Price 2s. 6 d. 

A TREATISE ON THE ADAPTATION OF ATMOSPHERIC PRES- 
SURE TO THE PURPOSES OF LOCOMOTION ON RAILWAYS. 

By J. D’A. SAMUDA. 


64. 

Second Edition. In 8vo., boards, Price 6s. 

METEOROLOGICAL OBSERVATIONS AND ESSAYS. 

By JOHN DALTON, D.C.L., F.R.S., &c., &c. 
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FLAX MACHINERY. 

Preparing for Publication, an elaborate scientific and explanatory Work on tlic Machinery for Heckling, 
Making, and Spinning of Flax, for the many and valuable purposes for which it is used. 

It is intended to publish this Work in 4 Parts, at 7s. 6 d. each, in small Atlas folio size. 


In 2 Vols., very neatly half-bound in morocco or russia, gilt tops, Price £5. 5s. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 


In 2 Vols., elegantly bound in russia or morocco, pit leaves, Price £5. 15s. 6 d. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 

*** This work has been selected as a Prize-book by the Institution of Civil Engineers, Colleges in 
which Engineering Science is taught, and several other Institutions, and by practical Engineers for 
presents to their Pupils. 


In 2 Vols., very neatly half-bound in red morocco, gilt tops ; the Text in quarto, and the Plates printed 
separately on fine Columbier folio paper, Price £7. 7s. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 


The Plates sold separately, on Columbier folio, very neatly half-bound in red morocco, gilt tops, 

Price £ 5. 5s. 

TREDGOLD ON THE STEAM ENGINE AND ON STEAM NAVIGATION. 

%* In many instances purchasers of the work in 2 vols. have also possessed themselves of these 
Plates in a separate form, not only for practical use and reference, but as a Table-book, to exhibit the 
splendour of the Steam Machinery of Britain. 


In 8vo., with 2 Plates, Price 2s. 6 d. 

REPORT ON THE IMPROVEMENT OF THE RIVERS MERSEY 

AND I R WELL, 

Between Liverpool and Manchester ; describing the Means of adapting them for the Navigation of Sea- 
going Vessels. 

By HENRY R. PALMER, F.R.S., Vice-Pres. Inst-C.E. 


In 4to. size, with four elaborately engraved Plates, and numerous Wood-cuts of Details, Price £1. Is. 

in cloth boards. 

DESCRIPTION OF THE LOCOMOTIVE STEAM ENGINE BY 
ROBERT STEPHENSON, Esq. 

%* The above Work is affixed to the publication of the 2nd edition of Tredgold, and has been pub- 
lished separately for the use of those who desire a perfect knowledge of the Locomotive Engine 
separate from other Steam Engines. The description is both popular and scientific. The Engravings 
are large, and are unique examples of mechanical engraving. The wood-cuts, 40 in number, are 
explanatory of such details of the Engine as cannot be shown in the Elevation, Plan, Cross or Trans- 
verse Section ; nor so well described in language as by the ocular demonstration of these, intermixed 
as they are with the descriptive text. It will be found that this extraordinary modern Engine, which 
owes its present improvements to the Stephensons, is made available to the million by being explained 
in the plainest language, and divested of mathematical formula!. 
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76 . 

Text in Royal 8vo., and Plates in Atlas folio, Price 15*. 

PRACTICAL EXAMPLES OF MODERN TOOLS AND OTHER 

MACHINERY. 

Being a Supplementary Volume to Mr. Rennie’s Edition of Buchanan 4 On Mill Work and other 

Machinery/ by Tredgold. 

The Work consists of 20 Plates elaborately drawn and engraved, and are the works of 
Messrs. Maclea and Marsh, Leeds ; Messrs. Whitworth and Co., Manchester ; &c. 


LIST OF 

1. Large alide lathe — side elevation. 

2. Gantry, saddle, compound rest, and face plates for 
large lathe — details. 

3. Screwing machine — plan. 

4. Screwing machine — aide elevation. 

5. Machine to cut nuts — plan and details. 

6. Machine to cut nuts — side and end elevation. 

7. Fluting machine — plan and side elevation. 

8. Fluting machine— end elevation and details. 

9. Planing machine, to plane both ways — end elevation. 


PLATES. 

10. Planing machine, to plane both ways — side elevation. 

11 . Small fluting machine and lathe — side elevation. 

12. Small fluting machine — plan and details. 

13. Screwing machine — end elevation and details. 

14. 15. Front and side views of Messrs. Whitworth and 
Co.’s, of Manchester, improved planina machine, with 
double cutting tools, Sec., for large work. 

16, 17, 18, 19, 20. Several new machines of Messrs. Whit- 
worth and Co., of Manchester, Mr. Lewis, &c. 


77 . 

In folio size, an effective Print for framing, Price 3*. 6 d. 

THE IRON BRIDGE OVER THE RIVER TRENT, NEAR 

SAWLEY, 

On the Line of the Midland Counties Railway. 

Designed by CHARLES VIGNOLES, Esq., C.E., and drawn on stone by G. HAWKINS, Jun., 
from a drawing made by Mr. Charles Lewsey, of the Butterley Company. 

Cast and erected in the year 1839 by the Butterley Company, and published by their permission. 

78 . 


Large folio size, Price 4*. 6 d. 

TELFORD’S CAST IRON BRIDGE, CALLED THE GALTON 

BRIDGE, 

Erected over the new Line of the Birmingham Canal at Smethwick, in the county of Stafford. 
Drawn by R. BRIDGBNS. 

Cast and erected by the Horsley Iron Works Company. 


79 . 

8vo. with 19 Plates, in boards, Price 9*. 

AN HISTORICAL AND SCIENTIFIC DESCRIPTION OF THE 
MODE OF SUPPLYING LONDON WITH WATER; 

And a particular Account of the different Companies so engaged, with an Exposition of the Attempts to 
adopt other Modes ; together with an Account of the Contrivances for supplying Cities in different 
Ages and Countries. 

By the late WILLIAM MATTHEWS. 


80 . 

In demy 8vo., numerous Wood-cuts, extra cloth bds., Price 8#. 

AN ESSAY ON THE BOILERS OF STEAM ENGINES: 

Their Calculation, Construction, and Management, with a view to the saving of fuel. Including 
Observations on Railway and other Locomotive Engines, Steam Navigation, Smoke Burning, Incrus- 
tations, Explosions, &c., &c. A New Edition, considerably enlarged and improved. 

By R. ARMSTRONG, Civil Engineer. 
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81 . 

In 1 handsomely printed 4to. VoL, with very numerous Plates and Wood-cuts explanatory of the whole 
system of Gas Manufacture, in extra cloth hoards, Price Jfil. 8«. 

A PRACTICAL TREATISE ON THE MANUFACTURE AND 
DISTRIBUTION OF COAL GAS; 

Containing explanations of the Chemical Changes which take place during the destructive distillation 
of Coal; Working Drawings and Experiments upon different kinds of Retorts, in which the best 
methods of treating the Coal are considered, with a view to make them practically useful to the Gas 
Engineer ; Working Drawings and Explanations of Retort Houses, Chimneys, &c., calculated for the 
reception of any number of Retorts ; Estimates and Examples. 

Working Drawings and Explanations of the different Apparatus used in the Manufacture of Gas ; 
amongst which are the Condensers, Dry and Wet Lime Purifiers, Wash Vessel, Hydraulic Valves, 
Station Meter, Gas-holders, Governor, and their Details. 

Also, Rules and Formulae for the calculation of the discharges of Gas from mains of different 
diameters and lengths, and under different pressures, with Tables of Reference. 

Concluding with Remarks upon the Secondary Products, as Coke, Tar, Ammoniacal Liquor, &c., 
ami the Manufacture of the Carbonate and Muriate of Ammonia. 

By SAMUEL CLEGG, Jun., C.E. 


82 . 

22 Plates, large folio, bound, Price XI. la. 

THE HARBOUR AND PORT OF LONDON, 

SCIENTIFICALLY, COMMERCIALLY, AND HISTORICALLY DESCRIBED; 

Containing Accounts of the History, Privileges, Functions, and Government thereof; of its Extent, 
Divisions, and Jurisdictions, Municipal and Commercial; of its Docks, Piers, Quays, Embankments, 
Moorings, and other Engineering Works ; Tidal and other Observations, and every other necessary 
information relative thereto, accompanied by Charts of the Port and its Dependencies, its Shoals and 
Soundings, surveyed by order of the Port of London Improvement Committee ; Plans of Docks, Gates, 
Piers, Swivel Bridges, Methods of Mooring Vessels, &c. 

By JAMES ELMES, Architect, Surveyor of the Port of London. 


83 . 

Size 7 feet 2 inches by 3 feet 8 inches, Price £2. 12a. 6 d. in sheets ; kept mounted and folded in cases ; 
also varnished, stretched, and framed in Maple and Rose-wood. 

GREAT WESTERN RAILWAY. 

The Splendid Map (made in 8 sheets) of the Line of the Great Western Railway, -with the adjacent 
country, with other Railway communications, compiled and drawn to a large Scale under the direction 
of J. K. Brunei., Esq., F.R.S., Engineer of the Line. 

By Mr. GEORGE ALFRED JERMYN, M.Inst.C.E. 


84 . 


9 fine Plates, Price XI. 5a. 

RAILWAY STATIONS. 

FRANCIS THOMPSON'S (Architect) Executed Designs, made by express commission for the Directors 
of the North-Midland Railway, under the directions of Robert Stephenson, Esq., C.E. 


Derby Station. 
Wakefield Station. 
Masboro’ Station. 
Bel per Station. 
Elkington Station. 


LIST OF SUBJECTS. 

Chesterfield Station. 
Clay Cross Station. 
Wingfield Station. 
Swinton Station. 
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Vol. 4, with 30 Plates and numerous Wood-cuts, in extra cloth boards, Price XI. 8». 

PAPERS ON SUBJECTS CONNECTED WITH THE DUTIES OF 
THE CORPS OF ROYAL ENGINEERS. 


Memoir of the Professional Life of the late Cap- 
tain Drummond. By Captain Larcom, Royal 
Engineers. 

Letter from Captain George Thomson, E.I.C. En- 
gineers, to Colonel Pasley, Royal Engineers. 

Memorandum of the Engineer Operations at the 
taking of Ghuznee, in July, 1839. 

Notes on Brixen and Verona in 1838. By T. K. 
Stavelry, Esq., late Captain Royal Engineers. 

Notes on Shot Furnaces. By Lieutenant Nelson, 
Royal Engineers. 

A description of a New Steam Apparatus for 
Drying Gunpowder, recently set up in the 
Royal Laboratory at Woolwich, as proposed by 
Lieut. Caffin, of the Royal Artillery. 

Memoranda on Blasting Rock. By Major-Gene- 
ral Sir J. F. Burgoyne, K.C.B. 

Passage of the Indus by the Bengal portion of 
the Army of the Indus. By Lieut. H. M. 
Durand, Bengal Engineers. 

On Lodging Troops in Fortresses at their Alarm 
Posts. By Lieutenant-Colonel Reid, Royal 
Engineers. 

Memoranda relating to the Well in Fort Regent, 
Jersey. By Major Harry D. Jones, Royal 
Engineers. 

Notes on the Island of Ascension. By Captain 
H. R. Brandreth, Royal Engineers. 

Account of the Dam constructed across the Waste 
Channel at Long Island, on the Rideau Canal, 
in 1836. By Major Bolton, Royal Engineers. 

Engineer Details. By Lieutenant Nelson, Royal 
Engineers. For the most part collected at 
Bermuda between April, 1829, and May, 1833. 

Notices on the New Victualling Establishment at 


Devonport. By Lieut. Nelson, in the absence 
of Major Wortham, and accompanying the 
Drawings of the Cast-Iron Roofs by the latter. 

Safety-box for connecting a Locomotive Engine 
and Tender to the Train. By Samuel B. 
Howlett, Esq., Chief Draughtsman, Ord- 
nance. 

Description of a new Weigh-Bridge lately erected 
in Woolwich Dock-yard. By Lieutenant De- 
nison, Royal Engineers. 

Description of a single Coffer-dam across the en- 
trance of the new dock in Woolwich Dock-yard. 
By Lieutenant Denison, Royal Engineers. 

Notes on injecting Cement or Hydraulic Lime 
into leaky Joints of Masonry. By Lieutenant 
Denison, Royal Engineers. 

Notes on the Employment of Sand for Founda- 
tions in Marshy or Soft Soil. Compiled from 
an article in the Annales des Ponts et Chaus- 
s6es for the year 1835. 

Description of the Rolling Bridge at Fort Regent, 
Jersey. 

Description of the Roof of the Chapel of the 
Royal Artillery Barracks at Woolwich, showing 
the failure of the principals, and the mode of 
restoring them. By Lieutenant Denison, 
Royal Engineers. 

Description of Wharf Cranes, made by the But- 
terley Company. Communicated by Joseph 
Glynn, Esq., F.R.S. 

Description of the Cast-Iron Bridge erected over 
the River Trent, near the confluence of the 
Trent and Soar, on the line of the Midland 
Counties Railway, and near the village of Saw- 
ley, in the county of Derby. 


I have printed several over copie* of the Memoir of Captain Drummond, out of respect to his memory, which may 
be had, grati», by any friends of the deceased, or any Officers in the Corps of Royal Engineers ; also by the Officers of the 
Bengal, Bombay, anti Madras Engineers. J. W. 


86 . 

Vol. 3, with several Plates, Price XI. 5a. 

PAPERS ON SUBJECTS CONNECTED WITH THE DUTIES 
THE CORPS OF ROYAL ENGINEERS. 


OF 


CONTENTS. 
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Memoranda relative to the Lines thrown up to 
cover Lisbon in 1810. By Colonel John T. 
Jones, Royal Engineers. 

Memoranda relating to the Defence of Cadiz, and 
explanatory details of the Position intrenched 
by the British troops under Lieutenant-General 
Graham, in 1810. 

Instructions of the Minister of War concerning 
the Model-towers approved of by Napoleon. 
Translated by Lieut. Laffan, Royal Engi- 
neers. 


Report on the Demolition of the Revetments of 
some of the Old Works at Sheerness, on Sa- 
turday the 14th July, 1827. 

Letter from Lieut.-Colonel Robert Thomson to 
Lieutenant Denison on the subject of Furnaces 
for heating Shot. 

Memoir on Posen, by T. K. Stavkley, Esq., late 
Captain Royal Engineers. 

Report on Beaufort Bridge. By R. J. Nelson, 
Lieutenant Royal Engineers. 

Rough Sketch of the Suspension Bridge over the 
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Lahn at Nassau. By R. J. Nelson, Lieutenant 
Royal Engineers. 

Detailed Description of some of the Works on the 
Rideau Canal, and of the alterations and im- 
provements made therein since the opening of 
the navigation. By Lieutenant Denison, Royal 
Engineers. 

On the mode of Bending Timber adopted in 
Prussia. By R. J. Nelson, Lieutenant Royal 
Engineers. 

Description of the Coffer-dam used in the Con- 
struction of the Piers of the Alexandria Aque- 
duct, being an abstract of a report addressed 
by Captain Turnbull to Lieutenant-Colonel 
Abert, and by him submitted to the House of 
Representatives of the United States. 

Description of the one-arch Wooden-Bridge, of 
203 feet span, at Paradenia, with an account of 
the execution of the work and the means em- 
ployed in throwing it across the river Mahavil- 
laganga, in the island of Ceylon. By Captain 
Oldershaw, Royal Engineers. 

Description of a Series of Bridges erected across 
the river Ottawa, connecting the provinces of 
Upper and Lower Canada, and especially of a 
wooden arch of 212 feet span which crossed 
the main branch of the river. By Lieutenant 
Denison, Royal Engineers. 


Description of a Barometer that requires no cor- 
rections either for Zero or for Temperature. 
By Samuel B. Howlett, Esq., Chief Draughts- 
man, Ordnance. 

Notes to aid in correcting the operation of ascer- 
taining the Heights of Mountains by means of 
Boiling Water; furnished by Major Ord, Royal 
Engineers. 

On the Decomposition of Metallic Iron in Salt 
Water, and of its Reconstruction in a Mineral 
form. By Lieut.-Col. Reid, Royal Engineers. 

Report on the Effect of Climate on Yorkshire 
Paving, communicated by Colonel Fanshawe, 
Royal Engineers. 

Report of Paving Stables at Brighton. 

Experiments tried at Quebec as to the Properties 
and adhesive qualities of Cements, by order of 
Colonel Nicolls, Commanding Royal Engineer, 
dated 17th November, 1834. 

Proof of an Earthenware Pipe for Lieutenant 
Denison. By Mr. Bramah. 

Description of a Drawbridge on the London and 
Birmingham Railway, at Weedon. By Captain 
Jkbb, Royal Engineers. 

Table of the Description and Weight of the 
Packages of various Articles of Trafflfc. By 
Major H. D. Jones, Royal Engineers. 

Appendix. — Notes on Lintz. 


. 87 . 

In 8vo., with Engravings and Wood-cuts, cloth bds. extra, Price 12#. 

OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, 

For the Formation of Topographical Plans ; and Instructions for Filling in the Interior Detail, both by 
Measurement and Sketching ; Military Reconnaissance, Levelling, &c., &c. ; 

With the Explanation and Solution of some of the most useful Problems in Geodesy and Practical 
Astronomy ; to which arc added, a few Formula* and Tables of general utility for facilitating 
* their calculation. 

By Captain FROME, Royal Engineers, F.R.A.S., & A.I.C.E. 


88 . 

In 1 large and thick royal 8vo. VoL, with several Plates, extra cloth boards, Price XI. 10#. 

PAPERS ON IRON AND STEEL, 

Practical and Experimental, with copious illustrative Notes. 

By DAVID MUSHET, Esq., 

Honorary Member of the Geological and the Quebec Literary and Historical Societies ; of the Insti- 
tution of Civil Engineers of London; Corresponding Member of the Wernerian Natural History 
Society, Edinburgh. 


89. 

In 4to., with 12 large folding Plates, extra cloth boards, Price 14». 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 

BRIDGES. 

By GEORGE WATSON BUCK, M.Inst.C.E. 
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153 Plates, engraved in the best style of Art, half-bound in morocco, very neat, Price £4. 4*. 

PUBLIC WORKS OF GREAT BRITAIN; 

CONSISTING OF 

Railways, Rails, Chairs, Blocks, Cuttings, Embankments, Tunnels, Oblique Arches, Viaducts, Bridges, 
Stations, Locomotive Engines, Ac. ; Cast-Iron Bridges, Iron and Gas Works, Canals, Lock-gates, 
Centering, Masonry and Brickwork for Canal Tunnels ; Canal Boats; the London and Liverpool Docks, 
Plans and Dimensions, Dock-gates, Walls, Quays, and their Masonry; Mooring-chains, Plan of the 
Harbour and Port of Loudon, and other important Engineering Works, with Descriptions and Specifi- 
cations ; the whole rendered of the utmost utility to the Civil Engineer and to the Student, and as 
Examples to the Foreign Engineer. 

Edited by F. W. SIMMS, C.E. 

This Work is on an Imperial folio size, the Drawings and Engravings have been executed by eminent 
Artists, and no expense has been spared in rendering it highly essential for practical use; also, as 
au ornamental Volume of important Engineering Works in several Parts of the Kingdom. There 
are some Plates in the Volume that may be preferred in Colours, viz., the elaborate subject of the 
Blisworth Cuttings, on the Birmingham Line, 18 Plates, geologically coloured; Glasgow and Gaimkirk 
Railway Cutting through Moss, geologically coloured, Ac. ; making 20 Plates, carefully coloured, 
and for which an additional £1. 1#. is charged. 

The following is a list of the Authors whose works are comprised in the volume. 


Brindley 

Hartley 

M'Adam 

Telford 

Brunei 

Hosking 

Palmer 

Thomas 

Buck 

Jessop 

Rennie 

Tierney Clark 

G. and R. Stephenson 

Landmann 

Rhodes 

Walker. 
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In Imperial 8vo. Second Edition, with Additions. 11 Plates, extra cloth boards, Price 8a. 

A PRACTICAL TREATISE ON THE CONSTRUCTION OF 
OBLIQUE ARCHES. 

By JAMES HART, Mason. 


92 . 

Just ready, a Second, and much enlarged Edition, in royal 8vo. bds., with 11 Charts and a 
Meteorological Table, Price £1. 4*. 

AN ATTEMPT TO DEVELOPE THE LAW OF STORMS, 

By means of Facts arranged according to Place and Time ; and henco to point out a Cause for the 
VARIABLE WINDS, with the view to practical use in navigation. 

By Lieut.-Colonel W. REID, C.B. and R.E., and Lieut.-Govemor of the Bermudas. 

Some copies with the Charts in a separate Atlas form, Price £1. 8*. 


93 . 

Royal 8vo., Price 7s. 6 d. 

AN ESSAY ON THE MODERN SYSTEM OF FORTIFICATION 

Adopted on the Rhine and Danube, and followed in all the w orks constructed since the Peace of 1815, 
in Germany. Illustrated by a copious Memoir on the Fortress of Coblentz, and accompanied by 
beautiful Plans and Sections of the works of that place. 

By Lieutenant-Colonel J. H. HUMFREY, K.S.F., 

Formerly of the Royal Artillery and Royal Staff Corps, and late Commanding Engineer to the Corps of 
Cantabria, Author of several Military Works, &c. Long resident in Germany, where he had oppor- 
tunities of collecting information from the best sources. 

* ^ * 
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In the Prew, a new and much improved Edition of the 

TRANSACTIONS OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

Vol. 1 , Price 30*., extra cloth Ms., containing a Portrait of the late President, Thos. Telford, Esq., 
with 27 finely engraved Plates, and numerous vignette embellishments of Portraits of Engineers and 
their Works. 

LIST OF SUBJECTS. 


Introduction, with illustrations. 

An Account of the Harbour and Docks at King- 
ston-upon-Hull. By Mr. Timperley, Resident 
Engineer to the Hull Dock Company. Com- 
municated by the President, James Walker, 
Esq., F.R.S., L. Sc E. 

On the Locks commonly used for River and Canal 
Navigation. Bv W T . A. Provis, Esq., M.Inst. 
C.E. 

Improved Canal Lock. By J. Field, Esq., F.R.S., 
V.P. Inst.C.E. 

On the strain to which Lock Gates are subjected. 
By Peter W. Barlow, Esq., C.E. 

On the Hot Air Blast. By J. B. Nkilson, Esq., 
Cor. M.Inst.C.E. Communicated in a Letter 
to the late President, Thomas Telford, 
Esq. 

On the Relation between the Temperature and 
Elastic Force of Steam, when confined in a 
Boiler containing Water. By John Farky, 
Esq., M.Inst.C.E. 

On Ventilating and Lighting Tunnels, particularly 
in reference to the one on the Leeds and Selby 
Railway. By J. Walker, Esq. F.R.S., L. Sc 
E., Pres. Inst.C.E. 

Particulars of the Construction of the Lary Bridge, 
near Plymouth. By J. M. Rf.xdel, Esq., Cor. 
M.Inst.C.E. 

An Abstract Account of Coals used in Coke Ovens 
and Retorts, and Coke produced from One 
Year’s Work at the Ipswich Gas Works. Com- 
municated by William Cubitt, Esq. F.R.S., 
Scc. t V.P. InstX.E. 

An Approximative Rule for calculating the Velocity 
with which a Steam Vessel will be impelled 
through still Water, by the Exertion of a given 
amount of Mechanical Power, or forcible Mo- 
tion, by Marine Steam Engines. Communicated 
by John Farey, Esq., M.Inst.C.E. 

On the Effective Power of the High Pressure Ex- 
pansive Condensing Steam Engines commonly 
in use in Cornish Mines. By T. Wicksteed, 
Esq., C.E. Communicated in a Letter to the 
President. 

Description of the Plan of restoring the Archstones 
of Blackfriars’ Bridge. By Mr. James Cooper, 
A.Inst.C.E. Communicated in a Letter to the 
Secretary. 

On the Force excited by Hydraulic Pressure in a 
Bramah Press ; the resisting Power of the Cy- 
linder, and Rules for computing the Thickness 
of Metal for Presses of various Powers and Di- 
mensions. By Peter Barlow, Esq., F.R.S., 
See., of the Royal Military Academy. 


An Account of some Experiments on the Expan- 
sion of Water by Heat. By the late T. Trkd- 
gold, Esq., M.Inst.C.E. 

On procuring supplies of Water for Cities and 
Towns, by boring. Communicated by John 
Seaward, Esq., M.Inst.C.E. 

Some Account of several Sections through the 
Plastic Clay Formation in the vicinity of London. 
By William Gravatt, Esq., F.R.S., M.Inst. 
C.E. 

Some Accounts of Borings for Water in London 
and its vicinity. By John Donkin, Esq., 
M.Inst.C.E. 

Description of the Method of Roofing in use in 
the Southern Concan, in the East Indies. By 
Lieut. Fras. Outram, Bombay Engineers. 
Communicated in a Letter to the late President, 
T. Telford, Esq., by Major-Gen. Sir John 
Malcolm, G.C.B., &c., Governor of Bombay. 

Experiments of the Resistance of Barges moving 
on Canals. By Henry R. Palmer, Esq., V.P. 
Inst.C.E. Addressed to the late President, T. 
Telford, Esq. 

An Elementary Illustration of the Principles of 
Tension and of the Resistance of Bodies to being 
torn asunder in the Direction of their length. 
By the late T. Tredgold, Esq., M.Inst.C.E. 

Details of the Construction of a Stone Bridge 
erected over the Dora Riparia, near Turin. By 
Chevalier Mosca, Engineer and Architect to 
the King of Sardinia, &c., Sec. Drawn up and 
communicated by B. Albano, Esq., A.Inst.C.E. 

Memoir on the use of Cast Iron in Piling, par- 
ticularly at Brunswick Wharf, Blackwall. By 
Mr. Michael A. Borthwick, A.Inst.C.E. 

An Account of the new or Grosvenor Bridge over 
the River Dee at Chester. 

An Account of some Experiments made in 1823 
and 1824, for determining the Quantity of Water 
flowing through different shaped Orifices. By 
Bryan Donkin, Esq. F.R.A.S., V.P. Inst.C.E. 

On the Changes of Temperature consequent on 
any Change in the Density of Elastic Fluids, 
considered especially with reference to Steam. 
By Thomas Webster, Esq., M.A., of Trinity 
College, Cambridge. Communicated by James 
Simpson, Esq., M.Inst.C.E. 

A Method of representing by Diagram and Esti- 
mating the Earthwork in Excavations and Em- 
bankments. By Mr. John James Watkrston, 
A.Inst.C.E. 

Remarks on Hcrra Granite. By Frederick C. 
Lukis, Esq., of Guernsey, in reply to enquiries 
from the President; with some experiments 
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WORKS PUBLISHED BY JOHN WEALE. 


PUBLIC WORKS OF THE UNITED STATES OF AMERICA. 

In 2 Parts, Imperial folio, very neatly put together in a portfolio, comprising the following very 

important Works: — 

CONTENTS OF PLATES. 


1 to 13. Philadelphia Gas-works; comprising 
elevations of building, roof, details, furnaces, 
retorts, sections of; gasometers, tanks, and 
details ; hydraulic main pipes, &c., &c. ; gas 
meters, washers, &c., &c., &c. 

14. Elevation, section, and plan of the Reservoir 
Dam across Swatara, Pennsylvania, erected 
by the Union Canal Company. 

15. Elevation, section, chamber, and plan of the 
Outlet Locks on the Schuylkill Canal at Ply- 
mouth, Pennsylvania. 

16. Lock Gates and details of ditto. 

1 7. Triangulation of the entrance into the Bay of 
Delaware, exhibiting the exact position of 
the capes and shoals, with reference to the 
site of the breakwater. 

18. Map of the Delaware Breakwater, with the 
detailed topography of Cape Henlopen, with 
section of Breakwater. 

19. Map of the Philadelphia Water- works. 

20. Ground plan of the northern half of the Phi- 
ladelphia Water-works. 

21. Dam, end view of water-wheel, &c. 

22. Dam, sections of ; pier, &c. 

23. Top view, side view, section, &c., of force 
pumps. 

24. Improved stop cock, reducing pipe, circular 
pipe, double and single branch pipe, bevel 
hub pipe, &c. 


25. Plan of a dam, Sandy and Beaver Canal; plan 
of abutment, cross section, gravelling, &c. 

26 and 27. Plan, elevation, and cross section of a 
lift lock, Sandy and Beaver Canal. 

28. Gate, front view ; front view of falling gate, 
mitre sill, section, &c. 

29, 30. Eastern division, and Sandy and Bea- 
ver Canal, Ohio, front view ; foundation plan, 
end view, &c., of abutment. 

31, 32. Plan of the Tye River Dam across 
James River, James River and Kanawha 
Canal. 

33. Lock; plan of eight feet lift for the James 
River and Kanawha Canal; plan and sec- 
tions. 

34, 35. Plan of a wooden lock of eight feet lift, 

James River and Kanawha Canal; several 
sections. 

36, 37. Plan of Rivanna Aqueduct; elevations, 
sections, transverse section, horizontal sec- 
tion at surface of water, plan of pier abut- 
ment and wing-walls, &c. 

38. Farm Bridge, James River and Kanawha 
Canal; elevation, plan, longitudinal and cross 
section. 

39, 40. Aqueduct over Byrd Creek, James River 

and Kaiiawha Canal ; elevation, abutment of 
wings, horizontal section at surface of water, 
transverse section, &c. 


Edited by WILLIAM STRICKLAND, Architect and C.E. 

' EDWARD H. GILL, C.E. 

HENRY R. CAMPBELL, C.E. 

The Plates are engraved in the best style of art by the Le Keuxs from elaborate drawings made 
expressly for the work. Care has been taken that each subject contains every dimension necessary to 
show proportion and parts of construction. 

Price £2; and in an 8vo. Vol., Price 6s., or together £2. 6s., 

REPORTS, SPECIFICATIONS, AND ESTIMATES OF PUBLIC 
WORKS OF THE UNITED STATES OF AMERICA. 

Explanatory of the Atlaa folio of detailed Engravings, elucidating practically these important 

Engineering works. 


Just published, in 8vo., hound, Price 3t. 6 d. 

THE PRACTICE OF MAKING AND REPAIRING ROADS; 

OF CONSTRUCTING FOOTPATHS, FENCING, AND DRAINS ; 

Also a Method of comparing Roads with reference to the Power of Draught required ; with Practical 
Observations, intended to simplify the mode of Estimating Earth-work in Cuttings and Embankments. 
By THOMAS HUGHES, Esq., Civil Engineer. 


M 
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99. 

Cf)£ JJrto EJHarit an SBriUjc aSutRling. 

Vol. 1, royal octavo, in 2 divisions, Price £1. 16s., containing 380 pages of Text and 55 elaborately 
engraved Plates, with every detail and dimension for practical use, entitled, 

THEORY, PRACTICE, AND ARCHITECTURE OF BRIDGES. 

The THEORY and PAPERS by JAMES HANN, of King’s College; PROFESSOR MOSELEY, M.A., 
King’s College; ROBERT STEVENSON, C.E., Edinburgh; and T. HUGHES, C.E. 

Vol. 2 will consist of a PRACTICAL ENGINEERING and ARCHITECTURAL TREATISE on 
BRIDGE BUILDING, by WILLIAM HOSKING, F.S.A., 

Architect and Civil Engineer, with 55 Plates, elaborately engraved. 

The Work will be completed in 2 Vols., to contain 700 pages of Text, and illustrated by 110 En- 
gravings of examples of Stone, Timber, Iron, Wire, and Suspension Bridges, from Drawings furnished 
by the principal Engineers of Great Britain and France. 

Vol. 2 is preparing, and is to be published in 6 Parts, at intervals, in the course of the year. Parts 
7 and 8, or 1 and 2 of Vol. 2, are already out, Price 6a. each. 

* t * This W’ork, when completed, will be found to be of a most valuable character, the highest talent 
having been engaged for the Engravings. 

Allot copies of the Plates map be had at Christmas next. 


100 . 

In 8vo., with several Plates, Price 16*. 

A TREATISE ON THE STRENGTH OF TIMBER, CAST IRON, 
MALLEABLE IRON, AND OTHER MATERIALS, 

With Rules for Application in Architecture, Construction of Suspension Bridges, Railways, &c. ; with 
an Appendix on the Powers of Locomotive Engines on Horizontal Planes and Gradients. 

By PETER BARLOW, F.R.S., &c., &c. 


101 . 

In 8vo., upwards of 500 pages, Price 8*. 

AN ELEMENTARY INVESTIGATION OF THE THEORY OF 

NUMBERS, 

With its Application to the Indeterminate and Diophantine Analysis, the Analytical and Geometrical 
Division of the Circle, and several other curious Algebraical and Arithmetical Problems. 

By PETER BARLOW, Esq., F.R.S., M.Inst.C.E., and of several other Learned Societies and Academics. 

102 . 

Second Edition, with Examples, Price 3*. 6 d. 

A SET OF PROJECTING AND PARALLEL RULERS, 

For constructing Working Plans and Drawings in Isometrical and other Modes of Projection. 
Invented by T. SOPWITH, Esq. 


103. 

8vo. volume, with a folding Plate, Price 5#. 

ON THE SAFETY LAMP, 

For Preventing Explosions in Mines, Houses Lighted by Gas, Spirit Warehouses, or Magazines 
in Ships, &c. ; with Researches on Flame. 

By SIR HUMPHREY DAVY, Bart. 

3K 
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In 8vo., extra cloth boards, with Plates, a Second Edition, with considerable Additions, Price 18#. 

A PRACTICAL TREATISE ON LOCOMOTIVE ENGINES 
UPON RAILWAYS; 

The construction, the mode of acting, and the effect of Engines in conveying heavy loads ; the means of 
ascertaining, on a general inspection of the Machine, the velocity with which it will draw a given load, 
and the results it will produce under various circumstances and in different localities ; the proportions 
which ought to be adopted in the construction of an Engine, to make it answer any intended purpose ; 
the quantity of fuel and w ater required, &c. ; with Practical Tables, showing at once the results of the 
Formulae: founded upon a great mant new experiments made on a large scale, in a daily 
practice on the Liverpool and Manchester, and other Railways, with different Engines and Trains of 
Carriages. To which is added an Appendix, showing the expense of conveying Goods by means of 
Locomotives on Railroads. 

By COMTE F. M. G. DE PAMBOUR. 


In demy 8vo., extra cloth boards, Price 12#. 

THE THEORY OF THE STEAM ENGINE; 

Showing the Inaccuracy of the Methods in use for calculating the Effects or the Proportions of 
Steam Engines, and supplying a Series of Practical Formula: to determine the Velocity of any Engine 
with a given Load, the Load for a stated Velocity, the Evaporation for desired Effects, the Horse- 
power, the useful Effect for a given Consumption of Water or Fuel, the Load, Expansion, and Counter- 
weight fit for the Production of the Maximum useful Effect, &c. With an Appendix, containing 
concise Rules for persons not familiar with Algebraic Signs, and intended to render the use of the 
Formulas contained in the work perfectly clear and easy. 

By COMTE F. M. G. DE PAMBOUR. 


At Christmas will be published a New and Extended Edition, with Plates, 8vo. 

A PRACTICAL TREATISE ON THE PRINCIPLES AND PRACTICE 
OF THE ART OF LEVELLING, 

With Practical Elucidations and Illustrations, and Rules for Making Roads upon the principle of 
Telford ; together with Mr. Macneill’b Instrument for the Estimating of Roads, &c. 

A work most essential to the Student. 

107 . 

Wood-cuts, 8vo., Price 5#. 

SECOND REPORT ON THE LONDON AND BIRMINGHAM 

RAILWAY, 

Founded on an Inspection of, and Experiments made on, the Liverpool and Manchester Bailway. 

By PETER BARLOW, Esq., F.R.S., die., &c. 


Third Edition. Folio, with a large Atlas of Plates, Price £4. 4a. 

NAVAL ARCHITECTURE; 

Or, the RUDIMENTS and RULES of SHIP BUILDING : exemplified in a SERIES of DRAUGHTS 
and PLANS ; with Observations tending to the further Improvement of that important Art. Dedicated, 
by permission, to His late Majesty. 

By MARMADUKE STALKARTT, Naval Architect. 
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COLONEL PASLEY’S WORKS. 


In 8vo., a Ke-issue of the last edition, Price 8». 

ESSAY ON THE MILITARY POLICY AND INSTITUTIONS OF 
THE BRITISH EMPIRE. 


Second Edition, demy 8vo., much enlarged, Price 16*. cloth boards, (instead of £1. 4*.), 

A COMPLETE COURSE OF PRACTICAL GEOMETRY AND 

PLAN DRAWING; 

Treated on a Principle of peculiar Perspicuity. Adapted either for Classes, or for Self-Instruction. 
Originally published as the first volume of a Course of Military Instruction. 


2 vols. 8 vo., with Plates and numerous Wood-cuts. 

COURSE OF ELEMENTARY FORTIFICATION. 

112 . 

In 8vo., re-issued, at 5*. in boards. 

Observations on the Expediency and Practicability of Simplifying and Improving 

THE MEASURES, WEIGHTS, AND MONEY 

USED IN THIS COUNTRY, 

Without materially altering the present Standard. 


Preparing, a New Edition, in demy 8vo., extra cloth boards, numerous Wood-cuts. 

OBSERVATIONS ON LIMES, CALCAREOUS ' CEMENTS, 
MORTARS, STUCCOS, AND CONCRETE, 

AND ON PUZZOLANAS, NATURAL AND ARTIFICIAL J TOGETHER WITH RULES DEDUCED 
FROM NUMEROUS EXPERIMENTS FOR MAKING AN ARTIFICIAL WATER CEMENT, 
Equal in Efficiency to the best Natural Cements of England, improperly termed Roman Cements ; and 
an Abstract of the Opinions of former Authors on the same Subjects. 


Part I., with several wood-cuts, Price 5*. 

RULES, CHIEFLY DEDUCED FROM EXPERIMENT, FOR CON- 
DUCTING THE PRACTICAL OPERATIONS OF A SIEGE. 

Originally composed for the Use of the Royal Engineer Establishment at Chatham. 


In one vol. 8vo. 

SEVERAL TRACTS ON THE ART OF BUILDING OF ALL KINDS, 

Drawn up and printed with numerous Wood-cuts, as Elementary Principles, besides that of Practice, 

for the Royal Engineers. 

*** Making together, when collected, 8 vols. of very valuable elementary and practical works. 
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118. 

4to., with Plates, Price 15». 

A TREATISE ON RIVERS AND TORRENTS, 

With the METHOD of REGULATING their COURSE and CHANNELS. By Paol Fnist, Member 
of numerous Academies. To which is added an ESSAY on NAVIGABLE CANALS, by the same. 
Translated by Major-General JOHN GARSTIN. 


119. 

New Edition, 8vo., with 35 Copper-plate Engravings, Price 16*. 

A TREATISE ON ISOMETRICAL DRAWING, 

As Applicable to Geological and Mining Plans, Picturesque Delineations of Ornamental Grounds, Per- 
spective Views and Working Plans of Buildings and Machinery, and to General Purposes of Civil 
Engineering; with Details of Improved Methods of preserving Plans and Records of Subterranean 
Operations in Mining Districts. 

By T. SOPWITH, Esq., M.I.C.E. 


120 . 

Three vols. large 4to., numerous fine Plates, Trice £3. 3*. 

HISTORY OF MARINE ARCHITECTURE. 

By JAMES CHARNOCK, F.S.A. 

Illustrative of the Naval Architecture of all Nations from the earliest period, particularly British. 

*** Charnock is a work essential to all who study the construction of ships, large and small craft, 
whether for war, packet, or mercantile purposes. 


121 . 

Large Atlas folio, 17 very finely engraved Plates, Price £4. 14*. 6 i . — A few copiea only of proofs on 

India paper, Price £6. 6*. 

SUSPENSION BRIDGES. 

A SCIENTIFIC and an HISTORICAL and DESCRIPTIVE ACCOUNT of the SUSPENSION 
BRIDGE constructed over the MENAI STRAIT, in North Wales; with a brief Notice of CONWAY 
BRIDGE. From Designs by and under the direction of Thomas Telford, Esq., F.R.S., L. and E., 
&c., Ac., and Alexander Provis, Esq., Resident Engineer. 


122 . 

In 8vo., with two large folding Plates of Sections of Roads, Price 2*. 

MAKING AND REPAIRING ROADS. 

RULES for MAKING and REPAIRING ROADS, as laid down by the late Thomas Telford, Esq., 
Civil Engineer. Extracted, with additions, from a Treatise on the Principles and Practice of Levelling. 
By F. W. SIMMS, Surveyor and Civil Engineer. 


123. 

Plan and Elevation on a scale of 10 feet to 1 inch, Price 10*. On India Paper, Price 15*. 


xi 


STAINES BRIDGE: 

A fine Engraving by J. II. Le Keux, under the direction of B. Albano, Esq., C.E., from his Drawing 
presented to the Institution of Civil Engineers, and made from the Original Drawings and Admeasure- 
ment, with permission of George Rennie, Esq., F.R.S., the Engineer. 
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GLADWIN’S FINE ENGRAVING OF THE PATENT SELF- 
ACTING SLIDE LATHE, 

Manufactured by Messrs. J. Whitworth and Co., Manchester. 


GLADWIN’S FINE ENGRAVING OF A DRILLING AND 
BORING MACHINE. 

By Messrs. Whitworth and Co., Manchester. 


Columbier size, Price 3a. 6 d. 

GLADWIN’S ELEVATION OF STEPHENSON’S PATENT 
LOCOMOTIVE ENGINE. 

Printed on hard paper for colouring. 

127 . 

Large folio, Price 7a. 

GLADWIN’S SPLENDID ENGRAVING OF STEPHENSON’S 
PATENT LOCOMOTIVE ENGINE. 

*** This is a master-piece of Mechanical Engraving, and may be considered unique in its execution. 

128 . 

Price 7a. 

GLADWIN’S SPLENDID ENGRAVING OF THE PATENT SELF- 
ACTING PLANING MACHINE. 

By Messrs. Whitworth and Co., Manchester. 


Gilt frames and glazed, very neat, Price 11a. the pair. 

PORTRAITS FRAMED AND GLAZED FOR AN OFFICE. 

A Pair of Portraits of Geo. Stephenson, Esq., of Newcastle upon Tyne, and Robert Stevenson, Esq., 

of Edinburgh, Civil Engineers. 


130 . 

Fine large print, Price 5a. 

SHEER DRAUGHT OF HER MAJESTY’S STEAM SHIP OF 
WAR “MEDEA,” 

Built by Oliver Iang, Esq. at Woolwich ; first commanded by Captain H. Austin in the Mediterranean 
for nearly four years, and since on the North American station by Captain Nott. 


Digitized by Google 
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Large folio Plate, Price 5a. 

THE “ VESTAL ” TRINITY YACHT. 

Draught, Bottom, plan of Decks, fore and aft Bodies. Built by Messrs. Curling, Young, and Co. 

272 Tons. 


Price 2s. 6 d. 

THE “NILE” STEAM EGYPTIAN SHIP. 

Transverse Sections, showing its construction. Built by Messrs. Fletcher, Fearnell, and Co. 


Price £1. Is. 

THE “MONARCH.” 

Formerly the Leith and London Steam Packet, now belonging to the General Steam Navigation Com- 
pany ; consisting of 4 Urge folio Plates of Draught, Bottom, fore and aft Bodies, Longitudinal Section 
through, showing Interior Fittings, Berths, State and other Booms, Machine Boilers, and every con- 
trivance for comfort and safety. Upper Decks, Lower Decks, &c., with Dimensions. 


In 8vo., with Wood-cuts, Price Is. 

AN ESSAY ON SINGLE VISION. 

By JOHN THOMAS WOODIIOUSE, M.D., Fellow of Gouville and Caius College, Cambridge. 


In 12mo., extra cloth boards, Price As. 6d. 

POPULAR INSTRUCTIONS ON THE CALCULATION OF 
PROBABILITIES. 

Translated from the French of M. A. QUETELET, with Notes, by RICHARD BEAMISH, Esq., 

C.E., F.R.S., &c. 


SIR CHRISTOPHER WREN’S 
ARCHITECTURE. 

136. Plan of his First Design of St. Paul’s, It. 

137. Elevation and Section of Bow Church, la. 6rf. 

138. Interior of St. Stephens, Walbrook, la. 

130. Section of St. James’s Church, Piccadilly, la. 

140. Roof of the Theatre at Oxford, 1*. 

141. Plan for the Rebuilding of the City of London, la. 

142. Elevation, Plan, and Section of the College oPPhy- 
sicians, London, la. 6rf. 

143. Elevation of the Tower and Spire of St. Dunstan's 
in the East, London — Elevation and Section of Chichester 
Spire, la. 6d. 


WESTMINSTER HALL. 

Section from admeasurement by Mr. George Allan, 
(Clerk of the Works to Sir Robert Smirke, Architect to the 
late Renovation). Very neatly engraved by Mr. Hawks- 
wortu. Folio sixe, 2a. 6 d. 

145 . 

SECTION OF ST. PAUL*S CATHEDRAL. 

Tub Original Splendid Engraving by Gwtn, of 
the Section of St. Paul’s Cathedral, decorated 
agreeably to the original intention of Sir Christopher 
Wren ; a very fine large Print, showing distinctly the 
construction of that magnificent Edifice. Price 10 a. 

This is a magnificent Plate, the only one of its kind, 
showing constructively the genius of Sir Christopher Wren. 


Digitized by Google 
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36 WORKS PUBLISHED BY JOHN WEALE. 


The following Prints, 8vo. size, are G d. each; 4to. size, on India paper, Is. each. 


140. Bfr. Greenough’s Villa. s. D. Burton. 

14/. Catholic Chapel. -2. Newman. 

148. York Stairs’ Water Gate. 1. I. Jones. 

149. Somerset House, (Elevations, Interiors, and Views). 

0. Chambers. 

150. Society of Arts. 1. Adam. 

151. College of Physicians. 2. Wren. 

152. Newgate. 1. Dance. 

153. Church of St. Peter le Poor. 1. Gibson. 

154. East India House. 1. Jupp. 

155. Ashburnham House. 2. I. Jones. 

150. Church of St. George. 3. Hawksmoor. 

157. Church of All Souls. I. Nash. 

158. Westminster Hall. 2. Nash. 

159- Banqueting House. 1. 1. Jones. 

100. Mansion House. 1. Dance, &c. 

161. County Fire Office. 1. Abraham. 

162. University Club House. 1. Wilkins and Gandy. 
103. Tower of Bow Church. I. Wren. 

164. Westminster Abbey Church. 0. Wren. 

105. Hall, Christ’s Hospital. 1. Shaw. 

100. Carlton Palace. 5. Sir R. Taylor. 

107. College of Physicians and Union Club House. 2. 
Sir R. Smirke. 

108. Terraces in the Regent’s Park. 2. Nash and D. 
Burton. 

109- Council Office, &c. 1. Soane. 

1/0. Bank of England. 3. Soane. 

171. Law Courts, Westminster. 3. Soane. 

172. House of Lords, &c. 3. Soane. 

1/3. Colosseum, Regent’s Park. 1. D. Burton. 

174. Hanover Chapel. 1. Cockerell. 

175. Temple Bar. 1. Wren. 

1/0. House of Mr. Nash, &c. 2. Nash. 

177. Bclgrave and Eatou Squares. 2. Nash. 

178. Mr. Kemp’s Villa. 2. Kendall. 

179. London, Southwark, and Waterloo Bridges. 0. 
Renuie. 

180. Bridge of Blackfriara. I. Mylnc. 

181. Bridge of Westminster. 2. Labelre. 

182. King’s Entrance, House of Lords, Section and In- 
terior Views. 3. Soane. 

183. Plan and Interiors of St. Stephen’s, Walbrook. 2. 
Wren. 

184. Plan and Interiors of Temple Church. 3. Wren. 

185. Plans, Elevation, and Section of Custom House, 
London. 2. Loing. 

180. Plan and Elevation of Uxbridge House. Vardy. 
187* Plans, Elevations, Views, and Sections of St. Paul’s 
Cathedral. 8. Wren. 

188. Elevations and Sections of St. Martin’s ChurchWC. 
Gibbs. 

189* Plan, Section, and Elevation of the Queen’s Theatre. 
2. Nash and Repton. 

190. Plan and Elevation of the Diorama. Pugin and 
Morgan. 


191. Plan, Elevation, and Interior View of Hayinarket 
Theatre. Nash. 

192. Plan, Side Elevation, and Interior of Westminster 
Abbey. 2. 

193. Plan, Elevation, Section, and Interior of St. Mary 
Woolnoth. 2. Hawksmoor. 

194. Plan, Elevation, and Section of St. Philip’s, Regent 
Street. 2. Repton. 

195. Plan and Elevation of Bethlem Hospital. Lewis. 

190. Plan and Elevations of Burlington House. Lord 

Burlington and Colin Campbell. 

197. Elevation and Sections of St. Bride’s Church. 2. 
Wren. 

1Q8. Interiors of Sir John Soane’s House. 2. Soane. 

199- Plan, Elevation, and Section of St. Paul’s, Covent 
Garden. Inigo Jones. . 

200. Elevation of the Royal Exchange. 2. Jerman. 

201. Plan and Elevation of the Russell Institution. 

202. Interior of the Mansion of Thos. Hope, Esq. 2. 
Hope. 

203. Plan, Elevation, and Mew of the Library of the 
London Institution. 2. Brooks. 

204. Plan, and Transverse and Longitudinal Sections of 
King Henry 7th’s Chapel. 2. Begun 1502. 

205. Plan, Elevations, Interiors, and Sections of Covent j 
Garden Theatre. 0. Sir Robert Smirke. 

200. Plan and Elevation of Sir John Nash’s House. 
Nash. 

207. Plan and Transverse Section of St. James’s, Picca- 
dilly. Wren. 

208. Interior of Freemasons' Hall. Sandby. 

209. Plan, Elevation, and Sections of St. Luke’s Church, 
Chelsea. 2. Savage. 

210. Elevations, Sections, and Plan of St. Pancnu’ 
Church. 3. Inwood. 

211. Plan and Elevation of All Saints Church, Poplar. 
Hollis. 

212. Elevation and Section of St. Dunstan’a in the East. 
Wren. 

213. Elevation and Section of Bow Church. Wren. 

214. Plan and Elevation of St. Marylcbonc Church. 
Hardwicke. 

215. Plan, Sections, and Interior of the Roman Catholic 
Chapel, Moorfields. 3. Newman. 

210. Plan, and Garden Front of the British Museum 
(Old). Pouget. 

217- Plan and Elevation of the Hone Guards. Kent. 

218. Plan and Elevation of the Villa of James Burton, 
Esq. Burton. 

219. View of the East side of Bel grave Square. Bascvi. 

220. Plan, View, Sections, and Interion of Drury Lane 
Theatre. 6. B. Wyatt. 

221. View of the Interior of the English Opera House. 
Beazley. 

222. View of the Interior of the Amphitheatre, West- 
minster Bridge. 


223. Mew of the Five Elliptical Arch Bridge across the 
Tweed at Kelso. Constructed by the late John Rennie, 
Esq., Civil Engineer. Large print, 5s. 

224. View 01 the Centering of Blackfriars’ Bridge, by R. 
Mylnc. Engraved by the celebrated Piranesi, J«argc 
print, 4s. 6 d. 

225. View of the Progress of the Fint Arch of New 
London Bridge, with Centering, Is. Gd. 

220. View of the Menai Suspension Bridge. By W. A. 
Provis, Esq., C.E., &c. Fine large print, India, lbs. 

227. View of the Cast Iron Bridge across the Galton 
Canal. By R. Bridgens. Large sue, 4s. 6rf. India proofs, 0s. 

228. View of Hammersmith Suspension Bridge. Finely 
engraved, large size, 5s. 

229. Plan and Elevation of Shrewsbury Bridge, Is. Gd. 

230. Mr. Britton’s Views of the West Fronts of 14 
English Cathedrals, folio size, 8s. ; aqualinted, 10s. (id. 

231. Sir. Britton’s Series of Picturesque Views of the 
Interior of 14 Cathedrals, with a Border of Architectural 
and Sculptural Ornament, folio size, 8s. 

232. Vardy’s Perspective View of the Gothic Hall, 
Hampton Court, finely engraved, folio, 5s. 

233. Mr. Coney’s View of the interior of the Cathedral at 
Milan, fine large print, 5s. 

234. Geometrical Elevation of the West Front of the 


Cathedral of St. Paul’s, London, before the fire ; St. 
Stephen’s, Vienna; Strasburg, Cologne, the Tower of 
Mechlin, and the Great Pyramid of Egypt, to one scale, 
folio print, 5s. 

235. Plan of Westminster Hall and the adjacent Law 
Courts, Is. 

230. View of the West Front of the Propylsea at Athens, 
folio, Is. 6 d. 

237. Map of Attica with part of Ba-otia, improved from 
the observations of recent travellers, particularly by Captain 
Smith, R.N., 2s. Gd. 

238. Portraits of Eminent Architects and Engineers, men 1 
who have done honour to Britain. Engraved in the best 
style by superior artists, folio and 4to. sizes, J£\. Is. the 
Set : 

1. Sir Christopher Wren. 

2. James Stuart. 

3. Nicholas Revett. 

4. Sir William Chambers. 

» A. James Watt. 

6. Humphrey Repton. 

7. Thomas Telford. 

8. Thomas Tredgold. 

239- Transverse Section of the Temple of Jupiter Olym- 
pius at Agrigcntum, folio size, Is. Gd. 
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Price in sheet, coloured, £1. 10». Mounted on roller, or in esse for the Library, £2. 2a. 

A LARGE GEOLOGICAL MAP OF CENTRAL AND WESTERN 

EUROPE, 

INCLUDING THE BRITISH ISLES, FRANCE, GERMANY, AND THE ADJACENT COUNTRIES. 

Originally compiled by Dn.’H. von Dbchbn (Professor in the Berlin University), with the addition 
of the most recent information respecting the Geology of the BRITISH ISLES and 
other Improvements 

By W. HUGHES, F.R.G.S. 

While “ Geology/’ as is correctly observed by Sir John Ilerschel, “ in the magnitude and sublimity 
of the objects of which it treats, undoubtedly ranks in the scale of the sciences next to Astronomy,” 
it is also that deportment of learning which has the most direct and practical bearing upon the pursuits 
of industry. Agriculture, the art of constructing and repairing Roads, Canals, and Wells, Mining, 
Building, all depend for their successful pursuit upon a due knowledge in those engaged in such 
operations, and consequently in all those who are in any way (however remotely) interested in them, 
of the nature of the soils and rocks which constitute the materials to be employed in them, and of 
the localities in which those most suited for the required ends occur; and upon such a knowledge 
depends not only the ultimate success or failure of these undertakings, but also a due appreciation of 
the difficulties to be encountered in them and the expenses to be thereby incurred in their prosecution. 
The correct register of geological observations thus becomes of paramount importance, not only to 
professed geologists, but to all who would be considered as well-informed members of society ; and 
hence the value and interest to all such of Geological Maps, which are the most simple and economical 
registers of geological facts. Geological Maps of such particular countries as have been observed with 
sufficient accuracy are abundant; but as the interest attaching to any one portion of history is 
heightened by viewing its connexion with other portions, and comparing the phenomena which they 
present in common, or noticing the points in which they differ from one another, — so the value of a 
knowledge of the geology of any one country is enhanced by its being made a portion, a chapter as 
it were, of the comparative Geology of other countries, and more particularly of those countries which 
are united with it by geographical proximity, or by ties of common interest. 

The present Map is based upon the observations of the most eminent British and Foreign Geologists, 
and includes in a digested form the most recent of their labours. Its size is 35 inches by 26 J inches, 
dimensions which unite to convenience for reference the practicability of a scale sufficiently large to 
admit of the insertion of all the more important geological and geographical features of the countries 
delineated. In order to render it as much as possible an exhibition of the Physical Geography as well 
as the Geology of these countries, the names not only of the larger rivers, but also of their tributaries, 
as well as of smaller streams, have been inserted; and particular attention has been given to the 
correct indication of the numerous small groups and chains which form parts of the mountain- 
systems of Britain, France, Germany, Switzerland, and Italy. The elevation attained by the higher 
summits of each of the principal chains is specified in English feet. Exhibiting thus the geographical 
as well as geological features of the countries represented, the Map is well calculated to form a useful 
guide in the consideration of the various lines of Railroad which are either constructed or in progress 
throughout various parts of them. 

The Map is handsomely engraved on steel, and the various geological formations are beautifully 
coloured in accordance with the system adopted in the most recent works of English geologists of 
eminence. 
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WORKS PUBLISHED BY JOHN WEALE. 


241 . 

A new Edition. One large sheet, very accurately coloured, Price 15». 

GEOLOGICAL STRUCTURE OF ENGLAND, IRELAND, AND 

SCOTLAND. 

An Index Geological Map of the British Isles ; constructed from published documents, communications 
of eminent Geologists, and personal investigation. 

By JOHN PHILLIPS, F.R.S., G.S., Professor of Geology in King’s College, London. 

Engraved by J. W. Lowry. 

Mounted in a case, Price 18*. ; on black roller, 22*. ; mahogany do., 23*. 6 d. 


242 . 

The following MAPS, Engraved on Steel, compiled from the most accurate sources, have just been 

published. 

An entire new Map ok England, Wales, and Scotland, showing all the Railways open 

and in progress, with the Stations on the Lines, size 52 inches by 40, plain, on 2 sheets £0 12 0 


Ditto, ditto, full coloured in Counties 110 

Ditto, ditto, Geologically coloured 176 

Ditto, coloured in Counties, mounted on linen to fold in a case for the Library, or on roller 111 6 

Ditto, ditto, Geologically 260 

Ditto, coloured in Counties, and surrounded with a New Statistical and Topographical Chart 

of the United Kingdom 250 

The same Map, with Chart on strainer, in neat black frame and varnished . . .3180 

The Chart, showing the Statistics and Topography of the United Kingdom, may be had 

mounted on linen to fold, or on roller, separately . . . . , . . , .0180 

Ditto, ditto, in sheeta 0106 

Mahogany Rollers and Varnishing will be charged each 3*. extra. 


243 . 

The Official Map and Section of the Brighton Railway, produced under the 
direction of J. A. R as trick, Esq., size 33 inches by 19J, containing the country from 30 
miles north of the Thames to the English Channel, and from Maideuhead west to 


Chatham east. Price, in 1 large Sheet, coloured 0 3 0 

Folded in linen case * . . . .040 

Mounted on linen and folded for the pocket 060 

Mounted on linen, with roll and ledge 056 

Framed and Varnished in neat black frame for the Counting House, &c 0 12 0 


244 . 

The National Map of England, to be completed in 58 sheets, size of each sheet 20 
inches by 16. Drawn to a Scale of 3 miles to the inch, and showing all the Railways. 
No. I. containing Middlesex, and a large portion of Hertfordshire, Essex, Surrey, Kent, and 


part of Bucks, plain 010 

Ditto, ditto, coloured 016 

No. II. contains part of Surrey, Kent, and uearly the whole of Sussex, plain . . .010 

Ditto, ditto, coloured 016 

ALSO MAY BE HAD, 

No. I. of the Geological Series of the above, with descriptive matter, and a separate Index, 
beautifully coloured . . . . . . . . . . . .,.030 


The Geology of the Map has been carefully laid down from the best authorities, and from actual 
observation, by Mr. Samuel Hughes. 

This Map will be the largest Geological Map published; every sheet is complete in itself. 

245 . 

The Environs of London, to the extent of 30 miles from the Post Office, mounted on 

linen for the pocket .026 

This Map will be found the cheapest, and to contain the largest mass of information, yet produced. 

& '■£> 
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246 . 

In Royal 4 to., Parts I. and II. 

ATLAS OF CONSTRUCTIVE GEOGRAPHY. 

FOR THE USE OF STUDENTS. 

By W. HUGHES, Esq., F.R.G.S., Professor of Geography in the College for Civil Engineers. 

The importance of Maps in the study of Geography is universally admitted, hut rather with a vague 
idea of their value than with any definite notion of the use to be made of them. The object of the 
present work is to place before the student qf Geography the materials from which he may construct 
for himself the foundations of geographical knowledge. To effect this, he is required in the first 
instance to draw Maps representing the general geographical relations which all parts of the globe bear 
to one another, and afterwards Maps representing the physical and political features of the particular 
portions of the earth which it may be requisite to study in detail. He will thus impress on his mind a 
clear conception of the great outlines of Geography, of the relative situation and extent of mountains, 
plains, seas, rivers, kingdoms, towns, and other geographical features ; and form a system to which 
those portions of Geography which relate to the moral and political condition of mankind may be at 
once referred, and classed in their proper order. 

The first portion of this Atlas will be confined strictly to Physical Geography ; — that part of the 
work comprised under this head will illustrate first the general Physical Geography of the two 
Continents, and afterwards in succession, in greater detail, that of Europe, Asia, Africa, America, 
Australasia, and the British Islands. 

Each Map is accompanied by a correspondent blank projection , containing only the parallels and 
meridians, and on which the student is to draw the Map for himself, not merely copying it from the 
finished plates, but constructing it step by step, by referring every thing in it to latitude and longitude. 

The descriptive letter-press which accompanies each Map enables the student to do this by a method 
explained in the work itself, which contains Tables showing the latitude and longitude of the most 
prominent points on the coast, together with the names of the islands, peninsulas, seas, gulfs or bays, 
straits, — highlands, mountains, and lowlands, — and of the lakes and rivers, contained in the various 
parts of the globe, their places in the Map being referred to by means of latitude and longitude. The 
heights of mountains or tahle-lands above the sea, the elevation and depth of lakes, the nature and 
extent of deserts, the mineralogical character and climate of particular parts of the earth, and other 
information relating to Physical Geography, are also given. These portions of the work, as well as 
the Maps, have been prepared with the most rigid accuracy, and with reference to the constantly 
increasing amount of geographical knowledge. 

The portion of the work relating to Physical Geography will be completed in eight Parts, the 
average price of which will not exceed 2s. 6 d. per Part. The Maps of the continental divisions of the 
earth will all be drawn upon the same scale, a plan which has not hitherto been pursued in any Atlas, 
but which is the only one which can enable a student to acquire correct ideas of the relative magnitude 
of different countries, and prevent him from confounding the similarity of size in the representation 
with the actual magnitude of the countries themselves. 

Part I. contains the Eastern Hemisphere, with a blank projection and descriptive letter-press, 
price 3*. 6 d. Part II. the Western Hemisphere, &c., price 2 s. 6 d. Part III., containing Europe, 
&c., will be published on the 1st of October. 

To meet the views of those who may wish to avail themselves of the Maps as Geographical 
Exercises, without using the descriptive parts of the work, the Maps and Blank Projections are also 
published separately. These alone will constitute a complete and entirely new Series of 

OUTLINE MAPS, 

Adapted either for the use of Schools or for Private Tuition. No. I., containing the Eastern and 
Western Hemispheres, with two Blank Projections, has been rcceptly published. No. II., con- 
taining Europe and Asia, will appear on the 1st of October. To be completed in 5 Numbers, price 
2s. each. 

w %£. 
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PREPARING FOR PUBLICATION. 


247. 

4* 

In 4 to., bound in cloth, Price 10*. 6d. 

OBSERVATIONS UPON CORNISH AND BOULTON AND WATT 
BOILERS AND PUMPING ENGINES; 

With Tables of Detail and Results of Experiments. 

By THOMAS WICKSTEED, M.Inst.C.E. 

An Appendix, illustrative of the same, is in preparation in Atlas folio, consisting of very EX- 
PLANATORY ENGRAVINGS, to be produced in a superior style by Gladwin, and placed in a 
Portfolio. 

Names for early copies of impressions should he sent addressed to Mr. Wka lk. 


248. 


THE ELGIN MARBLES. 


To be Published by Subscription, when 100 Names are obtained, 

A NEW EXPLANATION OF THE GREAT COMPOSITIONS 

OF PHIDIAS 


IN THE TWO PEDIMENTS OF THE PARTHENON ON THE ACROPOLIS OF ATHENS, 

Founded upon the Remains of the Statues now in the British Museum, and those which are still upon 

the Temple. 

By the CHEVALIER P. 0. BRONDSTED, 

Conscillcr intime de Legation of H. M. the King of Denmark ; Director of the Royal Cabinet of Coins 
and Medals at Copenhagen, and Member of several Academies. 


The Editors of this work are persuaded that it can scarcely fail to meet with a favourable reception, 
as well from those classes which are indebted to the genius of ancient Greece, and of Athens in 
particular, for the best part of their own instruction and refinement, as from the public at large, who 
pride themselves on the possession of these beautiful relics of Phidias and his school. 

The early appearance of the volume, for the Illustration of which from twenty-five to thirty copper- 1 
plate engravings, some of them works of great labour, will he required, must necessarily depend on the 
success of the Subscription ; hut it is confidently expected that it will be published in the course of the 
present year. 

The letter-press will comprise about fifteen or sixteen sheets of imperial quarto ; and the price to 
Subscribers will he £3. 10*. No copies will he printed on a larger paper. 

The greater part of the Plates, illustrative of the Book, will he by the hand of Mr. Corbould, a j 
name already celebrated for the drawings and engravings of the Athenian Marbles, in the publications 
of the Trustees of the British Museum. 


FEINTED BV W. IIUGUK.S, KING’S HEAD COURT, GOUGH SQUARE. 


Digitized by Googli 


Digitized by Google 



Digitized by Google 






